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Realth at School. 


BY ALFRED CARPENTER, M.D, (LOND.), C.S.S. (CAMB, ), 
Vice-President of the British Medical Association, 


XI—PHYSICAL EXERCISE—continued. 
THE VARIETIES OF EXERCISE. 


Y= leaping, running, rowing, swimming. 
The muscles which are developed in each 
kind of exercise might be considered in this part of 
my subject, but the space at my command is insuf- 
ficient for the purpose. I might also consider ‘the 
natural varieties of exercise as brought out in cricket, 
fencing, football, rounders, rackets, tennis, fives, and 
even the more plebeian games of leap-frog, hop- 
scotch, blindman’s buff, and the use of the skipping- 
rope. Each and all are useful in their ways, and 
should be encouraged in their season. Systematic 
physical education, by means of gymnastic exercises 
in which muscles are brought into use in rotation and 
according to scheme, is undoubtedly beneficial under 
certain circumstances and in crowded localities where 
it is impossible to have the use of a proper play- 
ground ; but a school is not properly constituted which 
has not the use of an exercise ground in correspond- 
ence with the number of the pupils. The national 
games I have mentioned are far superior to any arti- 
ficial system which has ever been laid down by 
authority. All that is required is, that exercise shall 
be brisk, and the respiratory muscles brought fully into 
action. Appetite is increased by it; more food is 
assimilated in a healthy fashion than can possibly be 
the case when no regular exercise is taken ; the system 
becomes properly tired out, and at the end of the day 
‘nature’s sweet restorer, balmy sleep,’ gives that rest 
to the weary which ‘nature’s soft nurse’ is ever ready 
to afford to those who follow her dictates and obey 
her behests. I may illustrate the value of systematic 
exercise by a circurhstance which occurred at the 
Anerley School a few years ago. The school authori- 
ties had engaged a drill-master to drill the young 
urchins who are taken care of in that great establish- 
ment. The expenses of the school are paid for by 
the Boards of Guardians out of the poor-rates of three 
or four combinations of parochial ‘authorities of some 
of the parishes on the south of the Thames. The 
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fact of a drill-master being engaged to drill a set of 
pauper boys was too much for the rate-saving portion 
of the Guardians, and strong representations were 
made to the Board of Management against this -ap- 
parently useless luxury, and as a consequence of the 
opposition of the paymasters, the drill-sergeant was 
superseded. Previous to. his first engagement there 
had been great difficulty in the boys’ dormitories, 
Mischief was constantly perpetrated in the night, bol- 
stering and other amusements in the still hours were not 
uncommon, to the serious damage of the bed linen, 
night-dresses and other articles, in the dormitory. 
Coincidently with the introduction of,the drill-master, 
this source of damage seemed to disappear. It re- 
vived soon after the dismissal of the drill-master, andthen 
it struck the Chairman of the Board of Management that 
there was something more than a coincidence in this, 
that the two results had an alliance as cause and 
effect. The expense of repairs to bed furniture and 
night clothes was very much larger than. the salary 
paid to the drill-sergeant. The cost of the one, upon 
close enquiry, was found to be more than three times 
the cost of the other. The Board determined to re- 
store the drill-master as an experiment. By his 
return, quiet was obtained in the night to the occu- 
pants of the dormitories, and a serious loss to the 
managers prevented. The boys were properly tired 
out; even nightmare was comparatively uncommon 
under the new regime, sleep was sweet, and the 
boys no longer disturbed each other by horse-play 
at the wrong time. 

The neglect of exercise is more marked. in girls’ 
schools than in those which are provided for boys, 
whilst females suffer.in adult life even more than men 
from a neglect of its requirements. The restraint upon 
their freedom of motion, both by custom and the 
improper character of their dress, tends to increase the 
mischief; girls should exercise themselves quite as 
much as boys until they reach the age of twelve or 
thirteen, and there is no reason whatever why they 
should not be as active in their movements, and as 
energetic in their play as boys should be. Cricket, 
fives, rounder, and even leaping and swimming 
should be encouraged. Their dress’ should allow of 
this freedom of action, and prudish notions of such 
conduct boing snteesones should be put aside as con- 
trary to health. When girls become young women, 
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and natural changes are taking place in their constitu- 
tion, it may be time to change the form of exercise to 
something a little less boisterous; but rapidity of 
muscular movement, which — should at times 
apply to all the muscles of the y, should be en- 
couraged in girls at all ages. The use of the skipping- 
rope for boys, as well as girls, is to be encouraged, 
because it exercises all muscles equally, and does away 
with the tendency which is always present to take to 
one set of muscles more than another, and to throw 
the machine out of balance by developing the right 
side more than the left, or vice versa. I am in the 
habit of recommending parents when they find certain 
kinds of deformities to be threatening, to encourage 
their children to trundle a hoop with the left hand, 
the right being tied behind the patient; or to play at 
shuttlecock and battledore with the left hand, the 
right being similarly treated. This would be a very 
good kind of exercise to encourage in all schools, so 
that each set of muscles may be equally. developed, 
and young children taught to use the left hand as much 
as the right. 


TIME ALLOTTED TO STUDY. 


The teacher should always bear in mind that long- 
continued occupation in any one direction is not good 
education, that excess of mental application is injuri- 
ous to bodily strength, and that intemperance may 
refer to mental work, to bodily exercise, and the diges- 
tive functions, as well as to excess of liquor. The listless 
and reluctant attention which is met with in some schools 
is the opposite to that which holds good in those which 
are properly managed, Instruction must be adapted to 
the child’s power ; the talk must be made pleasant to the 
pulpil if it is to be rapidly understood.. It is a great 
mistake to suppose that many hours per day must be 
devoted to study. Little children may be taught best 
by playing with them and by instructing them in 
their play and by their play. They learn much more 
efficiently than by compelling their attention in 
the solemn way which is followed in some dame 
schools, and even in schools for older children. To 
sit on a form and be quiet is necessary sometimes 
to enable the teacher to bring his class into proper sub- 
jection, but to make it the custom of the school is wrong. 
Sedentary occupation is altogether out of the question 
for little children ; half an hour at one time is ample 
for them to be compelled to devote their attention to 
any one subject. There should be a relaxation for a 
short time every now and then for absolute play: a 
time for the muscles to follow their natural tendencies. 
For very young children even fifteen minutes is a 
sufficient length of time for close attention to one sub- 
ject. Two to three hours a day at irregular intervals 
of corresponding length is ample time for mental 
work for children under eight years of age. It is pro- 
bable that fully developed brains cannot stand more 
than nine hours’ continuous mental labour for any 
length of time, without paying for it sooner or later. 
The gradations from three hours to nine may be 
gradually brought about by an increase of about a 
third of an hour a day for each year. Let any one 
calculate the amount of attention which can be given 
to a sermon or lecture, without the supervention of 
‘ennui,’ and which marks the weariness of the listener, 
and if the subject is not very interesting he will be 
able to calculate the damage which school life 


made more irksome by being too long continued. The 
Kindergarten system is an admirable one for young chil- 

dren, provided it is not kept up by excitement. I fear that 

sometimes the teacher errs on this side, and by trying 

to excite the attention of the little child, he, or rather 

she, overestimates the power of the little brain by in- 

troducing exciting topics and figures in a way which 

provokes attention ; this kind of teaching is wrong. In- 

genuity and vivacity on the teacher's part are necessary, 

but excitement is to be deprecated. For children over 

four years of age, and under seven, an hour or two in 

a Kindergarten school with frequent and short intervals, 

during which the will of the child should be master, 

will be the best discipline. No set lessons should be 

permitted until the age of seven or eight years. I am 

of opinion that the teaching of our veteran hygienist, 

Edwin Chadwick, is right teaching, and that the so- 

called half-time system among older children will bring 

about a far healthier and complete population than 

that kind of education in which the whole time is given 

to study. It is found by experience that children who 

attend school only three hours a day frequently make 
as good progress as those who are in the school-house 

for six hours; the mental work, if continuous, is as 
much as is good for the child, whilst it gives evidence 
of real progress. I like the plan of emptying a school- 
room every half hour, and allowing ten minutes for 
healthy exercise out of doors, which should take the 
form of leaping, running, or some other active move- 
ment of a vigorous and spontaneous character ; if this 
is not possible by reason of the state of the weather, 
then a kind of drill should be practised, either in the 
schoolroom, or, better still, in some covered way, or 
in some other room, so that opportunity may be given 
for a purification of the vacated room by a thorough 
ventilation, I like the plan also which is adopted in 
some schools of regular drill at irregular intervals 
whilst at work at the desk. On a given signal from 
the teacher, say a particular kind of. bell sounding, all 
the boys start to their feet at ‘attention,’ and perform 
a few muscular movements in rapid and regular suc- 
cession. This change promotes a perfect circulation 
in the blood; it takes away from the muscular system 
a tendency to improper contraction, that which gives 
rise to annoying habits which many people get of beat- 
ing time, in a way, which is sometimes called ‘the 
devil’s tattoo,’ or having other ‘ peculiarities,’ indicating 
a deformity of nerve force. The custom of drill is also 
advantageous as teaching children to be in subjection 
in a proper manner, and without injury to any part of 
the system. It also prevents them from becoming so 
absorbed in their work, by which they forget other duties 
altogether and become what is called absent-minded, 
to their serious detriment in after life. 


ScHooL DrEskKS AND SEATS. 


Bad position in writing, drawing, and standing in 
class, or sitting upon a simple form, are very prominent 
causes of deformity. Twisted spinal columns, malfor- 
mations in chest, stooping habits and shuffling gaits, with 
many kinds of bodily ailments, follow a want of knowledge 
by the teacher upon these points. Not the least evil is 
the influence which indulgence in a wrong position has 
upon the eyesight. The bad construction of the seats 
and desks which are in ordinary use in all schools has 
been a fruitful source of evil. Even the indulgence in 
right-handed work leads to malformation of muscles. 





does to brain development when irksome work is 


It is therefore much to be desired that children should 
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be encouraged to practise exercises of all kinds with 
the left hand as well as the right, and even to learn to 
write with the left hand in early life, certainly to draw 
lines and figures with both hands equally well ; and 
to handle the bat, and throw the ball first with one 
hand and then the other. It will be conducive to 
excellence in the end by producing a perfectly- 
fashioned figure, and preventing the formation of 
irregularly-developed muscles. This applies to the 
small muscles as well as those of larger size, and in no 
case with so much effect as with the minute muscles 
which regulate the eyesight. The eyeball is swung 
in a kind of sling which is acted upon by six muscles. 
The custom in school life frequently appears to be to 
prevent the development of these muscles by saving 
them from exercise altogether. Children are allowed 
to bring the eye in close proximity to the paper or the 
book, to twist the spine so that one shoulder is brought 
down and the other elevated ; the neck is so twisted 
that the axis of vision is perverted, and one eye being 
on a different level to the other, the set of muscles in 
use are not equally acted upon, so that one muscle 
gets to be stronger than the other. The axis of vision 
ls irregular, and the child gets more and more sHORT- 
SIGHTED. The next error is that which so-called ‘ occu- 
lists ’ encourage : the child is made to wear spectacles, 
by which means the chance of cure is taken away. The 
eye is irretrievably damaged by this course. The 
proper means to be taken is to exercise the eyes by 
making the child use the muscles together, and in an 
equally continuous manner, by placing him at a small 
distance from a series of letters attached to a wall, and 
then causing him to step backwards a few inches at a 
time, and encouraging him to use the muscles by 
focussing the eyes so as to get those muscles to act in 
harmony, and to lengthen the distance at which vision 
is perfect. If all the short-sighted children in a school 
were treated in this way for twenty minutes at a time 
every day, it would be found that the spirit of emu- 
lation would bring the muscles to equal and regular 
action, and the use of spectacles rendered unnecessary ; 
that is, if the improper positions commonly indulged in 
at the desk are prevented by the class teacher, Desks 
must not be of an equal height for all children, they 
must be capable of regulation, so that a boy five feet 
high need not be obliged to sit at the same level as 
one. four feet two. The taller boy has to stoop, or 
the shorter boy has to raise his head too much. The 
desk must not be too near or too far from the seat, 
and a flat desk is a mistake. The desk should incline 
slightly towards the child. The feet should be sup- 
ported by a foot-board, and there should be always a 
fairly curved back to the seat so as to prevent fatigue 
to the child, and its natural consequence, a curve of 
the spinal column iri the direction not provided for by 
nature. The seat upon which the child sits should 
not be a flat surface, but somewhat saddle-shape. It 
is discomfort which leads to deformity. Every effort 
should be made to obviate this by meeting the difficulty, 
either by providing support, or by taking the child away 
from the desk at frequerit intervals to exercising another 
set of muscles by another kind of action. Change of 
posture and variety of movement are the best remedies 
for those misshapen conditions. which are fostered in 
badly-conducted schools. The effect of drill is easily 
seen in the soldier. There is no deformity to be seen 
in the ranks ; that which is effected in the army could 
be much more easily achieved in the school play- 





ground if a little attention was daily given to this 
subject. I am_not advocating luxurious habits in 
reading and writing; fatigue should follow upon all 
work, but when the fatigue comes it is best to change 
the character of the occupation, and not allow it to go 
on in the same groove for too long a period. If this 
change of occupation is carried out properly, the 
position of the child is not of so much moment, but 
it is best for him to sit erect when writing to keep the 
eyes in a parallel line with the surface of the desk. 
the shoulders at an equal height, and the elbows close 
to the side, and not resting upon the desk itself. 
Weakly and delicate children should have a support 
for the whole of the back. I shall refer to these points 
more at length in the next volume, when treating 
upon the surgical requirements of school-life, as these 
are matters completely connécted with curative means 
as well as preventive measures. 


—g——. 


Practical Lessons on Ensect Life, 


BY THEODORE WOOD, M.E.S., 
Joint Author of ‘The Field Naturalist’s Handbook.’ 


No, X.—THE TRICHOPTERA AND HYMEN- 
OPTERA. 


ai Trichoptera—i.e., ‘hairy winged’ insects, were 
until comparatively of late years supposed to form 
part of the Meuroptera, to which they certainly bear a 
close resemblance. 

The wings are four in number, generally tolerably 
equal in size, and, as a rule, more or less profusely 
covered with hair ; the second pair are folded beneath 
the upper when the insect is at rest. The mouth, in 
the perfect insect, is not developed, so that no nourish- 
ment can be taken, just as is the case with the common 
May-fly. 


The TZyrichoplera include those insects which are 
popularly known as Caddis-flies, and which are so dear 
to anglers, both in the larval and perfect stages of their 
existence. 

In their life-history, as well as in the general details 
of their structure, the caddis-flies bear a strong resem- 
blance to the dragon-flies, passing the earlier portion 
of their life beneath the surface of the water. Unlike 
those insects, however, they construct for themselves 
habitations, or ‘cases’ in. which to pass their larval 
existence, these differing in structure according to the 
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species of the insect, and the nature of its surroundings. 

As a rule, these cases are more of less cylindrical, 
and are formed of all manner of substances, leaves, 
sand, small stones, sticks, etc., being amongst those 
usually employed. The grub is, however, by no means 
particular in its choice, and will make use of any 
suitable object which may fall in its way. 

Two small hooks may be noticed at the extremity of 
the body, by the agency of which the larva is enabled 
to retain its position in the case. 

Towards the middle of May these cases may be 
found in great abundance in any suitable pool, a single 
sweep with a net often bringing up several double 
handfuls. A few weeks later on the perfect insects 
appear, and may be found in plenty in the neighbour- 
hood of water. Several British species are known, 
but lack of space prevents me from describing them, 
and for¢es me to proceed at once to the next order of 
insects, namely, the //ymenoptera, or ‘membranous 
winged’ insects. 

This can by no means be considered as a happy 
title, answering equally well to almost any of the great 
groups of insects. There is, however, no difficulty in 
distinguishing a hymenopterous insect at first sight, the 
anterior and posterior wings being united when in use 
by a series of small hooks running along part of the 
upper edge of the lower wing, and fitting into a groove 
in the lower edge of the upper wing. 

These hooks differ in form to a very considerable 
degree in the various families of the Hymenoptera, 
those from the wing of a wasp, for instance, being very 
distinct from those taken from a bee or ichneumon. 
So much is this the case, indeed, that an experienced 
entomologist can detect, by the examination of a single 
hook, to which family of the order its owner belonged. 

The second pair of wings are always much smaller 
than the first, and are intersected by fewer veins. The 
head is furnished with a pair of horny jaws, and also 
with a fleshy tongue, lying between and protected by 
them. ‘The abdomen of the female is provided with 
an ovipositor formed of several parts, modified in some 
groups into a poison-bearing sting. The pupa is 
invariably quiescent, as is also the larva, except in the 
case of the Saw-flies. 

The Hymenoptera are usually divided into two chief 
sections, viz., the Zerebrantia, or ‘ Borers,’ and the 
Aculeata, or ‘ Sting-bearers.’ 

The first subdivision of the leading group includes 
the Saw-flies and Gall-flies, in which the base of the 
abdomen is attached to the thorax by the whole of its 
diameter, the larvae feeding upon vegetable substances 
of various kinds, and being furnished with horny 
mandibles and a well-developed mouth. 

The saw-flies bear the appropriate title of Zenthre- 
dinida, an appellation formed from a Greek word 
signifying to gnaw, or nibble. The wings of these in- 
sects are large, the nervures forming several distinct 


by means of a footstalk, and is provided, in the 


female, with the curious apparatus from which the | 


name ‘Saw-fly’ is derived. 

This consists ofa couple of flat horny plates, placed 
side by side on the under surface of the extremity of 
the abdomen. ‘These two plates constitute the saws, 
one edge being set with elaborately formed teeth, while 
the other is strengthened by a thick horny plate. In 
fact, the structure of the instrument almost exactly 
resembles that of our own tenon saws. 








These saws slide into grooves, and are so constructed 
that one is withdrawn while the other is thrust forward. 
By their agency, a resting-place is prepared for the 
eggs, a groove being cut ina leaf, or twig, an 
placed therein by the ovipositor, and fastened by 
a small drop of a glutinous fluid secreted by the 
insect. 

The larve of the saw-flies differ from those of the 
groups of Hymenoptera in possessing limbs, and passing 
an active existence, At first sight they might easily 
be mistaken for the caterpillars of lepidopterous 
insects, the general structure being of very much the 
same nature. Their true character, however, may be 
easily ascertained by an examination of the claspers, 
or false legs, which are never more than ten in number 
in the larvee of the Lepidoptera, while the grubs of saw- 
flies possess from twelve to sixteen of these members. 

Perhaps the most abundant, and certainly the most 
destructive of our British saw-flies, the Turnip-fly or 
Nigger (Athalia spinarum), must not be passed by 
without a few words of notice. 

This terrible pest to the agriculturist is, happily, 
rather capricious in its visits, being seldom common 
in the same district during two successive years. When 
it does make its appearance, however, the turnip-crop 
vanishes as though before a swarm of locusts, scarcely 
a plant being spared by the voracious grubs. 

Another destructive saw-fly is that known as Vematus 
grossularia, the larva of which wreaks considerable 
havoc upon the foliage of gooseberry bushes. 

The last of our British saw-flies which can be 
mentioned in these pages is one that by few except 
practical entomologists would be taken for a saw-fly at 
all,’the form and colouring being so like those ofa 
hornet, that the mistake is little to be wondered at. 

This insect is scientifically known as Sirex gigas, 
and is usually tolerably plentiful in pine woods, upon 
the solid wood of which the larva feeds. 

In this insect the saws are modified into a sharp and 
powerful boring implement, consisting of three portions, 
the two outer parts acting as sheaths to the inner, or 
actual piercing tool. This weapon attains to a con- 
siderable size, being, in an ordinary female sirex, little 
short of an inch in length. 

We now come to a very remarkable group of Hymen- 
optera, namely, the Cynipida, or Gall-flies. 

These insects, usually of very small dimensions, 
produce the excrescences upon various trees and plants 
which are generally known as Galls, and which form 
a habitation for the larva. These galls are caused as 
follows. 

The female insect makes a small puncture in a leaf 
or twig, and deposits therein an egg, and a small drop 
of an irritant fluid. This acts in some strange manner 
upon the juices of the plant, causing a swelling to 
form, in the middle of which lies the egg. This in 


| due time hatches, and the young grub finds itself 
cells ; the abdomen is not connected with the thorax | 


provided both with food and dwelling. 

It is acurious fact that the eggs, both of the saw-flies 
aud gall-flies, increase in size to a considerable extent 
before the larve are hatched. 

A vast number of gall-flies are already known to 
science, and others are annually being discovered. 
There are, however, but few students of the group, 
the small size and obscure habits of the insects render- 


ing the study of their habits a matter of the greatest 
difficulty. 
As a general rule, one larva only inhabits each gall. 
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With some species, however, the gall is composed of a 
number of cells, each containing a separate grub. 

One of the most familiar of all the galls is that | 
popularly known as the ‘Qak-apple,’ and which is | 
produced by the dull-coloured little Cynips Kollari. | 
Scarcely an oak tree or bush but bears a quantity of 
these curious objects, which are often used by way | 
of ornament in the construction of various fancy | 
articles, 

Some of the gall-flies are double-brooded, and present | 
a very remarkable phenomenon, the two generations 
being toall appearance totally distinct from one another, 
and having until very lately been considered as repre- 
senting separate species. Recent investigators, however, 
have found that, different as they appear, they are in 
reality only alternate broods of the same insect. 

The Jchneumonide comprise a vast number of in- | 
sects, whose life-history is of the most singularly | 
interesting nature. 

These creatures are parasitic upon other insects, the | 
larvee usually spending their existence within the body 
of their victim. 

Therein an egg is deposited by the parent insect, the 
young larva almost immediately hatching, and com- 
mencing to prey upon the body of its involuntary host. 
Instinctively avoiding the vital organs, it continues to 
feed upon the fatty portions until it attains its full de- 
velopment, when its victim succumbs to its attacks, 
almost the whole of the interior having been eaten 
away. 

In some cases, a single egg only is deposited in the 
body of the larva; in others, the parasites may be 
reckoned by the hundred. In one instance, over one 
thousand specimens of a small ichneumon-fly were 
bred from a single larva of the Wood Leopard Moth 
(Zeusera asculi). 

So vast is the number of insects composing this 
group that we cannot do more than glance at the 
history of more than two or three species, the first of 
which shall be the little insect known as Microgaster 
glomeratus. 

This ichneumon must be ranked in the category of 
our insect benefactors, preying, as it does, upon the 
larvee of the well-known ‘ white’ butterflies, which are 
so terribly destructive to the cabbage crops. In some 
districts, indeed, the larger and more destructive of 
these insects has been almost annihilated by its tiny foe, 
and scarcely a single specimen -is now to be seen 
where the butterfly formerly existed in thousands, 

When full-fed, the parasites leave the body of their 
victim, and construct small cocoons of yellow silk, in 
which to pass their pupal existence. These cocoons 
may be seen in great numbers upon the fences border- 
ing any field of cabbage, and are usually considered 
by ignorant persons as the ‘caterpillar’s eggs,’ ‘and 
destroyed accordingly. 

The only other, ichneumons to which space, or 
rather, the want of it, permits us to allude, are the 
curious little Pesomachi,-which are parasitic upon the 

of various spiders. These insects are without 
wings, and so closely resemble ants that a close ex- 
amination is required to identify them. 

The next great group is known as the Acwu/eata, or 
Sting-bearers, and comprises several families, the first 
of which consists of the ants. These, although repre- 
sented in this country by comparatively few species, 
abound in tropical lands to an almost incredible degree. 





These insects may be divided into two groups, 


namely, the social and the solitary ants. Very few of 
the latter are found in this country, and the interest 
centres almost entirely upon the social species. 

These ants, like the bees and wasps, apparently con- 
sist of three sexes, namely, the male, the female, and 
the worker. It has of late years been discovered, 
however, that two sexes only in reality exist, the 
workers being nothing more than undeveloped females. 
One great proof of this fact lies in the possession by 
the workers of stings, which, in all the Acu/eata, are 
found in the female insects alone. 

In these ants, the perfect male and female only are 
furnished with wings, the workers being unprovided 
with those organs. Even the perfect insects bear them 
for a short time only, making a single flight into the 
air, where they choose their mates, andsnapping them 
off close to the body immediately upon descending to 
the earth. 

It has been well remarked that, if the anthropoid apes 
approach most closely to man in bodily form, the ants, 
small and insignificant though they are, most nearly 
resemble him in point of intellect. And when we 
come to examine the wonderful details of their life- 
history, of the organisation and regularity found in 
every part of the nest, of the division of labour, each 
individual insect having its appointed work apportioned 
to it, and of the manifold ways in which these insects 
seem almost to imitate man himself, we cannot but 
wonder that creatures so small, possessed neither of 
speech nor, to all appearance, of reasoning powers, 
should yet be enabled to perform feats requiring such 
surprising intelligence. 

Many human institutions are found reproduced 
amongst these wonderful insects. Standing armies 
are kept up, and dividedintocorps, battalions, regiments, 
and companies, all under the command of regular 
officers, just as is the case with our own troops. The 
warriors go through the most surprising evolutions 
with an order and regularity worthy of the most highly- 
drilled soldiers in existence. Slaves are captured from 
other nests, and perform the duties of domestic ser- 
vants and nurses. Several species of ants even bury 
their dead, and in numberless other ways prove the 


| advanced state of their intellectual powers. 


Volumes might easily be filled with descriptions 
merely of the habits of these wonderful little creatures, 
and we cannot but regret that lack of space obliges us 
to proceed to the next division of the Hymenoptera, 
namely, the Diploptera, or insects whose lower wings 
are folded longitudinally when not in use. This group 
comprises the insects popularly known as Wasps. 

As is the case with the ants, there are solitary and 
social species, the former consisting of perfect male 
and female insects only, while in the latter undeveloped 
females, or workers are found, and play a very important 
part in the economy of the hives. These workers, 
however, are possessed of wings. 

Very few of the Solitary wasps inhabit Great Britain, 
chief among them, perhaps, being the curious Ody- 
nerus melanocephalus, which hollows out the dead twigs 
of rose trees, etc., and constructs therein a series of 
cells, in each of which it deposits an egg, and a small 
caterpillar or two by way of food to the future grub. 

The British Sotial wasps, eight in number, all belong 
to the genus Vesfa, and construct nests of great 
beauty from a paper-like substance, formed by masti- 
cating small fragments of wood. With some wasps these 
nests are built underground, or in a hollow tree, or 
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other suitable locality ; others construct pensile habita- 
tions, usually from the branch of some tree or bush. 
To the first class belongs the common wasp, while the 
little known tree-wasp and Norwegian wasp are in- 
cluded in the latter group. 

In the British Museum may be seen a very curious 
series of nests of the common wasp, built by insects in 
the possession of the late Mr. S. Stone. 

The Bees are included in the Anthophila, or‘ Flower- 
lovers,’ a family sometimes known as the Me/lifera, or 
‘Honey-bearers.’ These insects may also be divided 
into two groups, the social and solitary, the workers 
being only found in the insects of the former division. 

The life-history of the most familiar species, viz., the 
common Hive Bee, is too well-known to need any de- 
scription in these pages, and we will therefore conclude 
this paper with a short account of one or two of our 
less understood bees. 

The most familiar of the wild social bees are those 
which are commonly called Humble Bees. Some 
make their nests in holes in the ground, some upon 
the ground, and others in rocky crevices. 

The first-mentioned is the most plentiful. It takes 
possession of the deserted burrow of a rat or field- 
mouse, enlarges it as required, and by degrees pro- 
duces a numerous brood. The cells are not hexa- 
gonal, and formed into combs like those of the hive 
bee, but are oval, and heaped together without any 
attempt at arrangement. This is the case with all the 
humble bees. 

The Carder Bee (Bombus muscorum) is remarkable 
for the curious manner in which the nest is constructed, 
the insect collecting moss, grass, etc., and carefully 
drawing them through her legs, in much the same 
manner as wool is carded. With the material thus 
prepared, she builds a kind of dome-like structure upon 
the ground, carefully covering it so as to resemble the 
surrounding earth. Within this are constructed a series 
of oval cells, placed at irregular intervals. 

This is a very common species, and, if approached 
with care, may be examined while at work, and the 
structure of the nest inspected. 

The Red-hipped, or Stone Humble-bee (Bombus /a- 
pidarius), is a very familiar species, and derives the 
second of its popular titles from the situation of its 
nest, which is generally placed beneath a heap of 
stones. Should such a position be unattainable, the 
nest is usually constructed in a hole in a bank, or other 
convenient locality. 

In all, about eighteen or twenty species of humble- 
bees are found in Great Britain, many of this number 
however, being extremely scarce. 

(Zo be continued.) 
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Anecdotal Natural Wistorp, 
BY REV. J. G. WOOD, M.A., F.L.S. 
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AND THEODORE WOOD, M.E.S., 
Joint Author of ‘ The Ficld-Naturalist’s Handbook.’ 
No. XIL—THE RHINOCEROS, HYRAX, AND 
HIPPOPOTAMUS. 


HE RHINOCEROS is connected with the 
elephant by a number of links, such as the 
Tapir, in which a small and imperfect proboscis is 
present, and the various swine, in which the pro- 





boscis is modified into a very mobile, blunt-tipped 
snout, with the nostrils at the extremity. Geology, 
too, has revealed traces of many animals which are 
now extinct upon the earth, and which render the 
transition between these animals very much less abrupt, 
conclusively proving their approximate position in the 
scale of creation. 

The rhinoceros, of which several species are known, 
is found in various parts of the African and Asiatic 
continents, preferring those neighbourhoods in which 
water is easily to be obtained. Although the various 
species differ in several minor characteristics, they are 
sufficiently alike in their chief peculiarities of structure 
to allow of a single description sufficing for the 
whole. 

The so-called ‘horn’ is naturally the first point to at- 
tract our attention ; and a very curious and wonderful 
object it is. 

Notwithstanding the powerful shocks it is called 
upon to bear, and its uses as a weapon of offence, it is 
not in any way connected with the skull, as is almost 
universally imagined to be the case. It is, in fact, 
merely a growth from the skin, from which it may be 
removed by a few cuts around the base from a keen- 
bladed knife. An ordinary pen-knife is quite sufficient 
for this purpose. This horn must be ranked in the 
same category with hair, spines, and quills, the structure 
being precisely similar in all. This may be at once 
proved by an examination of the horn, which, although 
smooth and polished at the tip, is separated at the 
base into a number of filaments, the hair-like formation 
of which may be easily seen. 

In order to avoid the effect upon the brain of the 
violent concussion caused by the headlong charges of 
the animal, the bones of the face are modified in a 
very remarkable manner, forming a kind of broad and 
strong arch, one end of which is left free and unsup- 
ported. Above this end the horn is situated, the elas- 
ticity of the bony arch effectually breaking the force of 
the shocks. The horn does not attain its full 
dimensions for several years after the birth of the 
animal. 

In olden times, the horn of the rhinoceros was held 
in great estimation on account of its supposed poison- 
detecting powers, and bore a fancy value in conse- 
quence. Eastern monarchs, for example, were 
accustomed to have their drinking-cups formed froin 
the horn, the superstition being that any poison intro 
duced into the vessel would cause the contents to 
bubble violently, and so bring about a discovery of the 
attempted assassination. 

At the present time the horn is still of considerable 
value, being largely employed in the manufacture of 
umbrella handles and various other articles. 

The skin of the rhinoceros is of great thickness, and 
of so tough a nature that it will resist any but a 
specially hardened bullet. The balls used in the chase 
of the animal are therefore alloyed with solder or tin or 
mercury, in order to supply the requisite hardness. 

By the natives of both Africa and Asia the skin of 
the rhinoceros is greatly prized, being largely utilised 
in the manufacture of shields, which form a most ef- 
fectual protection from spears, no matter how keen 
their points or how great the force with which they are 
hurled, Even a rifle bullet, indeed, unless fired at 
close quarters, would probably be checked or turned 
aside in its flight. 

Yet, stout as is the skin in most parts of the body, 
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there are places where its c ter seems to be al- 
together changed. In the Alsi of rhinoceros, 
for instance, the skin falls in vy folds upon the 
neck, shoulders, and flanks, forming flaps which may 
be lifted up with the hand. Beneath these folds the 
skin is of a much softer and more delicate nature, 
and may be pierced without any very great difficulty. 
This fact is taken advantage of by the various para- 
sites which infest the tropical forests, and which in- 
sinuate themselves beneath these folds, directing 
their attacks upon the thinner skin lying beneath them, 
and driving the animals almost mad by their incessant 
persecutions. Upon the under side of the body, also, 
the skin is comparatively soft. 

Here we find a reason for the fondness of the rhi- 
noceros and its allies for wallowing in the mud, the 
thick tenacious substance rapidly hardening beneath 
the rays of the sun, and affording an impenetrable 
barrier to the tiny assailants. 

The eyes of the rhinoceros are by no means large, 
and are placed rather deeply in the head, the sight 
consequently being of a rather imperfect nature ; in 
fact, the animal is unable to see any object directly in 
its front. The senses of scent and hearing are, how- 
ever, developed to a considerable extent, and fully 
compensate the animal for its partial lack of visual 
power. 


The InpIAN RuINocERos (Rhinoceros unicornis) is 
chiefly remarkable for the comparatively small size of 
the horn, the height of which sometimes little exceeds 
the diameter. It nevertheless forms a most effectual 
weapon, a well-known traveller stating that this animal is 
able to hold its own against an adult male elephant. 

Another of the Asiatic species is the Sumatran Rhi- 
noceros, which is provided with two horns upon the 
head instead of one. It does not appear, however, 
to make use of its formidable weapons, for its dis- 
position is very quiet and timid, the animal flying 
from the presence of danger, and seldom facing even a 
single dog. 

Four distinct species of rhinoceros are at present 
known to inhabit Africa, and it is yet uncertain whether 
still others do not exist. 

The best known of these is the Rhinaster, Borele, 
or Little Black Rhinoceros of Southern Africa (R/#- 
noceros bicornis), which may be known by the shape 
of the horns and the upper lip. 

The anterior horn is long, pointed, and curved 
backwards towards the head, while the posterior one is 
smal] and conical, closely resembling the weapon of the 
Indian rhinoceros. “The upper lip, which is sharply 
pointed, overlaps the lower to a considerable extent. 

The Borele is usually considered to be by fat the 
most savage of aH the species of rhinoceros, and the 
natives are said to fear the animal far more than they 
do the most infuriated lion. When wounded it is a 
truly dangerous opponent, and will attack its foe with 
a ferocity and determination which render escape a 
matter of considerable difficulty. 

During the day-time the animal is seldom to be 
seen, selecting some secluded retreat in the thickest 
part of the forest, and there passing the hours of day- 
light. When night sets in, however, he awakes, and 
at once sets out for the nearest pool in order to slake 
his thirst before prosecuting his search for food. 

This he generally finds in various roots, which he 
ploughs out of the ground by means of the powerful 
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horns, and also in the young shoots of the ‘ wait-a-bit’ 
thorn. Clumsy as it is in appearance, this rhinoceros 
is yet active and agile to a wonderful degree, possess- 
ing considerable speed, and severely trying the powers 
even of a good horse when attempting to escape from 
its furious onslaught. 

Another well-known African species is the Keitloa 
or Sloan’s Rhinoceros (Rhinoceros keitloa), which may 
be readily distinguished from the borele by its horns, 
which are of considerable and almost equal length. 
It is altogether a larger animal than the preceding, 
and is, if anything, even more to be dreaded as a foe, 
owing to its superior strength and length of horn. 

Both the borele and the keitloa are black in 
colour ; there are, however, two African species of rhi- 
noceros in which the colour of the skin is a greyish 
white. 

The first and more abundant of these is the common 
White Rhinoceros, or Muchuco, as it is termed by the 
natives (Rhinoceros simus), which differs considerably in 
appearance from the two above-described species. 
Setting upon one side the colour of the skin, the chief 
differences may be summed up as follows. The muzzle 
is square instead of pointed, the head is elongated, 
and the anterior horn attains to considerable dimen- 
sions, three feet being by no means an uncommon 
length. The second horn, however, is of far lesser 
size, and closely resembles that of the borele. 

In disposition, also, the animal is very diffetent, 
being as mild and peaceable as the borele and the 
keitloa are fierce and savage. Even when attacked it 
seldom assumes the offensive, but genetally seeks 
safety in flight instead of endeavouring to revenge 
itself upon its pursuer. Should its young be assailed, 
however, it will fight with great fury, and 1s then to the 
full as dangerous an opponent as either of its relatives, 

The second of the white species, viz., the Kobaoba, 
or Long-horned White Rhinoceros (R/inoceros Oswellit), 
is a very much rarer animal, and is far less generally 
distributed. 

The anterior horn of the kobaoba is of considerable 
size, sometimes exceeding four feet in length. Owingto 
the manner in which the head is carried, this horn, 
which is almost straight, and is directed forward 
instead of backward, is generally found to be more or 
less worn away by the friction with the ground. In 
consequence of its length and straightness the horn is 
of great value in the market. ; 

A walking-stick made of a single piece of this horn 
will fetch almost any price in London or Paris. In 
the old days of muzzle-loading rifles, a ramrod_ made 
of rhinoceros horn was invaluable, as it was almost 
unbreakable, and yet was tolerably light-to carry. A 
large knob was left at one end, and so it became not 
only a loading rod, but a formidable weapon. Short 
clubs of similar form are much used by the Kaffir 
tribes in hunting, and are called knob-kerries. 

All the African species of rhinoceros are occasion- 
ally to be seen in small herds of eight or ten specimens, 
but can yet be scarcely described as gregarious, each 
animal in time of danger separating from his com- 
panions and selecting his own path. ‘They are not pro- 
lific — a single young one only being produced 
at a birth. 


THE HYRAX. 


We are told in Ps. civ, 7. 18, that ‘the rocks are 
a refuge for the conies,’ and in Prov. xxx. v 26, 
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reference is made to the same animal. ‘The conies 
are but a feeble folk, yet make they their houses in 
the rocks.’ The ‘coney’ is also named in the book 
of Leviticus as one of the animals which might not 
be eaten by the Jews. ; 

Now, the coney which is here mentioned is not 
the rabbit, as most readers of the Scriptures suppose. 

Rabbits are not frequenters of rocks. They live 
in holes which they excavate with their fore-feet, so 
that they need a tolerably loose soil, and would be 
entirely at a loss among hard rocks. The animal in 
question is a little creature, so like a rabbit in general 
appearance that it might well be mistaken for that 
animal. ; 

Its teeth are apparently those of a rodent, and its 
feet look yery much like those of the rabbit. It is 
clothed with brown fur, very much like that of the wild 
rabbit, and’ it is wonderfully active, darting about 
with such rapidity that the eye can scarcely follow 
its movements. 

But, when examined by the eye of the zoologist, 
the rodent-like teeth are those of a miniature hippo- 
potamus, and the paw-like feet are seen to be. com- 
posed of hoof-clad toes like those of the rhinoceros. 
‘The rhinoceros has three toes on each foot, while the 
hippopotamus has four. The Hyrax has four toes 
on the fore-feet, and three on the hind feet. In fact, 
this little creature, so apparently dissimilar to the 
hippopotamus and rhinoceros, forms a connecting 
link between them. 

The species of Hyrax which inhabits Africa is 
popularly called the Rock-rabbit by the English 
colonists, and Klip-das by the Dutch. Its scientific 
name is Hyrax Capensis, that of the animal men- 
tioned in Scripture being AHyrax Syriacus. It is 
called ‘ Ashkoko’ by the natives. 

Both creatures have similar habits. They are ex- 
ceedingly wary, darting into the recesses of the rock 
at the slightest alarm, or, if they fear that their move- 
ments may betray them, crouching motionless against 
the rock and resembling it so closely that the keenest 
eye can hardly detect them. 

THE HIPPOPOTAMUS. 

Having now traced the connection between the 
elephant and the swine through the tapir, and that 
between the rhinoceros and Hippopotamus through 
the hyrax, we come to the Hippopotamus itself. 

This animal (/7/ippopotamus amphibius), often known 
as the River-Horse, or Sea-Cow, is a native of various 
varts of Africa, being never found very far from the 
neighbourhood of water. Huge as is the animal, its 
size lies chiefly in the bulk of the body, the legs being 
very short, and the actual height seldom exceeding 
five feet. 

The teeth of the hippopotamus are of wonderful 
size and curious shape, the canines being strongly 
curved, while the incisors lie almost horizontally. 
These latter are chiefly used in tearing up the various 
aquatic plants upon which the animal feeds. These 
teeth are of very fine quality and close consistency, 
and, the ivory obtained from them retaining its colour 
for a great length of time, are of considerable value, 
averaging in price from #1 to 4,1 5s. per lb. A single 
tooth is usually from five to eight pounds in weight. 

Formidable as these teeth appear, they are em- 
ployed solely for the purpose of feeding, unless the 
animal is wounded, or otherwise irritated. For their 








legitimate purpose they are most suitable implements, 
of considerable size, or of 
‘Closely as if a scythe had been 


capable of severing 
cropping the herbage 
employed. : 

In consequence of its huge appetite and destructive 
habits, the hippopotamus is an object of great detes- 
tation in the neighbourhood which it frequents, as its 
constant visits to the plantations in the vicinity result in 
an almost total destruction of the crops. And the 
havoc it causes is all the greater on account of the 
position of its legs, which, being very short, and set 
widely apart from one another, oblige the animal to 
make two distinct tracks, thus exactly doubling the 


| damage caused by its passage through the crops. 


In order to check its ravages as much as possible, 
various means are employed, chief among them being 
the pit-fall and the ‘ down-fall.’ 

The first of these needs no explanation, and the 
latter may be described in a few words. 

A log of wood is heavily weighted at one end, and 
furnished with a spear-head dipped in poison. This 
is suspended to a branch over the path of the animal. 
To this is fastened a cord, which is carried across the 
track in such a manner that the pressure caused by the 
advancing hippopotamus causes the log to fall, and 
the poisoned spear to sink deeply into its body. The 
doom of the animal is then effectually sealed, the 
venom performing its destructive work in the course 
of a very short time. 

The hippopotamus is also slain by means of a 
specially-constructed harpoon, consisting of a stout 
shaft, some ten or twelve feet in length, and a barbed 
point fitting loosely into a socket at the end of the 
shaft, to which it is fastened by means of a rope com- 
posed of a number of separate strands—this is in order 
to prevent the animal from biting it asunder. To the 
handle is fastened a stout line, to the other end of 
which a float is attached. 

When an attack upon one of these creatures is con- 
templated, the hunters proceed, by means of a raft, 
into the midst of a herd, and plunge the harpoon into 
the body of the nearest animal. The wounded hippo- 
potamus immediately dives, but is unable to shake off 
the harpoon, owing to the barbed point. As often as 
he rises he is attacked with spears, etc., which speedily 
complete the work of destruction. 

Sometimes the wounded animal turns savagely upon 
its pursuers, and succeeds in tearing the raft or boat 
to fragments, occasionally killing one or more of the 
crew before they are able to reach the land. 

The hippopotamus is generally found in tolerably 
large herds, each consisting of from twenty to thirty 
or more animals. Chiefly aquatic in their habits, 
they are generally to be found in the larger rivers and 
lakes. They are not averse to salt water, being often 
noticed floating or swimming in the sea itself. 

The hide is enormously thick and strong, being 
fully two inches in thickness along the back. The 
well-known ‘sjambok’ whips are formed from this 
skin, which is prepared for use in a somewhat 
curious manner. Strips of suitable length are cut, 
and are then beaten with a hammer in order to con- 
solidate the substance of the hide. This done, they 
are thoroughly dried, and are finally rounded off and 
polished by means of a sharp knife and sandpaper. 

A well-made sjambok is a terrible weapon, capable 
of cutting a deep groove in a deal board with a single 
well-directed stroke. 
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There are two kinds of sjambok. One is used for 
driving oxen, and is attached to a long bamboo 
handle in such a manner that the complete instrument 
looks like a gigantic fishing-rod. In the hands of an 
experienced driver it becomes a terrible weapon, to 
which even the tough hide and obstinately sluggish 
nature of the African draught ox are forced to suc- 
cumb. 

The driver can direct his blow with unerring cer- 
tainty, and a single stroke will cut completely into the 
skins of two oxen at once, raising a cloud of hair, 
and often causing blood to spirt from the wound. 
The crack of this sjambok is as loud as a pistol 
shot, and at the very sound of it the oxen fling them- 
selves against the yokes so as to avert the dreaded 
blow. 

The short sjambok is popularly known as the ‘cow- 
hide,’ because it is made of the hide of the ‘ sea-cow.’ 

In order to retain the vital heat below the surface 
of the water, a similar provision is found in the hippo- 
potamus to that with which the whale is furnished. 
Beneath the skin is a thick layer of fat, a wonderful 
non-conductor of heat, while a system of gjands keep 
the outer skin constantly lubricated with oil, and thus 
prevent it from coming into actual contact with the 
watery element. 

The sub-cutaneous fat-layer is considered a great 
delicacy, and is known by the Dutch colonists as 
*Zee-koe speck,’ or sea-cow bacon. 

The animal possesses the remarkable power of sink- 
ing the whole of its body beneath the surface at will, and 
remaining under water for a considerable period 
of time. It is probable that this feat is accomplished 
by some contraction of the body, so that, while the 
weight remains the same, the bulk is considerably 
decreased, and a lesser quantity of water displaced. 

Like the rhinoceros, the hippopotamus, whether upon 
land or in the water, is usually a very sluggish animal, 
and seems greatly averse to active exertion. When 
attacked, however, or otherwise alarmed, it exhibits the 
most wonderful activity, dashing through the water in a 
series of tremendous leaps, or rushing through the 
forest with the most unexpected rapidity. Few 
obstacles can stand against the onset of an infuriated 
hippopotamus, the great bulk of the animal bearing 
down almost any barrier that can be opposed to it. 

The colour of the hippopotamus is a dark brown, 
marked with a number of irregular lines resembling the 
cracks on the surfaces of old oil paintings. The skin 
is marked with a number of sooty black blotches, 
which are only visible, however, upon a close examina- 
tion. When the animal is living, the ears, nostrils, and 
the ridge over the protruding eyes are of a bright red 
colour, and form capital marks for the rifle of the 
hunter. 

The slaughter of the hippopotamus by means of 
the rifle is not at all an easy process, as the animal, 
when alarmed, sinks at once to the bottom, and only 
occasionally rises to the surface for air. Even on 
these few occasions the nostrils alone are exposed 
above the surface, so that only a very- well-directed 
bullet can do any harm. 

The hunter always endeavours to lodge his first 
ball in the nostrils, as, if they be wounded, the animal 
is unable to remain submerged. A second bullet in 
the eye, or behind the shoulder, will then mostly com- 
plete the business. 

When in her native rivers, the female hippopotamus 
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is a model parent to her offspring, carrying her cub 
about on her back, and tending it with the most 
affectionate care and solicitude. In confinement, 
however, she generally behaves differently, and has on 
more than one occasion been known to kill her infant 
in a fit of passion. , 

In former days the hippopotamus was a native of 
Europe, and the fossil remains are found even in our 
own country, the London clay being especially pro- 
ductive in these relics of a bygone time. 


(To be continued.) 
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‘Row 3 Teach Clementary Science.’ 


BY RICHARD BALCHIN, 
Head Master of the Gloucester Road Board School, Loudon. 


FOURTH-SCHEDULE SUBJECTS: 
‘ MECHANICS.’ 


N the lesson on ‘ Matter in motion’ I endeavoured to 
lead the boys to the conclusion that every object 

we see around us is ‘on the move’ ; that every particle 
of matter is in motion ; in fact, that ‘motion is the law 
of the universe.’ At the close of my remarks, a boy 
asked the question—‘ What makes everything move ?’ 
Another boy seemed especially anxious to know why 
the little specks he could see in the sunshine were all 
in motion. Although in the next lesson—viz., the one 
on ‘Force’—I had intended to proceed to the con- 
sideration of the various forces in nature from a differ- 
ent startpoint from that suggested by the boys’ questions, 
I at once decided that it would be preferable to take 
those questions and let them form the basis upon 
which to build up in.the children’s minds all the con- 
ceptions I wish them to have concerning ‘force,’ It 
is not an easy matter to get boys to grasp clearly the 
true nature of force. Of course it zs a very easy mat- 
ter to make the boys learn verbal definitions of the 
various forces ; and some teachers may be content to 
do thus much; but no true educator will. In the 
present article I do not intend to re-produce a lesson, 
but rather to indicate how I treat this portion of the 
subject. In the first place, it is necessary that I should 
myself have clear and correct conceptions of the 
nature of force, and then that I should decide upon 
the best way of evolving such conceptions from the 
ideas already in the minds of the boys. Let me 
therefore state first what I understand the scientists of 
the day to mean when they talk of ‘force.’ We 
become cognizant that the matter of the universe, of 
which we form a part, manifests under certain circum- 
stances distinct properties, qualities, or ‘ affections,’ 
Of these affections of matter, we may enumerate— 
attraction, heat, light, motion, electricity, magnetism, 
etc. Some of these, and probably all of them, may 
be resolved into one, viz., ‘motion.’ That is to say, 
magnetism, for instance, is a motion of the atoms of 
the body said to be magnetised. So is electricity. 
The two motions different. One, for example, may be 
motion in an angular manner; the other straight. 
Again, light and heat are modes of motion of the 
atoms of matter. In infinitesimally short distances. 
Inconceivably rapid. In other words, that these 
affections are not in themselves ‘entities,’ Not 
things having an existence of themselves. When, for 
instance, I put a poker in the fire and it gets hot; it is 
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not that something called ‘ heat’ has passed from the 
fire and gone into the poker, but that the atoms of 
iron, etc., which make up the matter of the poker have 
been put into motion. It is this motion we become 
conscious of and call ‘heat.’ When any of these 
affections re-act upon matter, the re-action is termed 
‘force.’ For example, when the sun’s heat re-acts 
upon the carbon dioxide (carbonic acid) that has 
entered the leaf of a plant by the stomata, and also 
upon the mass of green cellular matter, in the midst of 
which the gas is introduced, the heat force is sufficient 
to break up the CO,, to fix the carbon in the leaf, and 
liberate the oxygen. We therefore speak of ‘heat 
force,’ magnetic force,’ ‘force of gravitation,’ and so 
on. Probably what we term ‘ muscular force,’ is but a 
modification of heat force. Any one force having 
operated, is not thereby annihilated; it re-appears 
either as the same, or as some other force. I have 
said that these affections of matter may be resolved 
into one—motion—and so force is said to produce 
motion, Practically this is sufficient. It is, however, 
quite clear that force is but a ‘subtle mental concep- 
tion.” We do not see force, we only know or see its 
effect—motion. The next question is, how much of 
all this shall I place before youthful minds. This will, 
of course, depend upon the capacity of those minds. 
I feel that it would be quite impossible for any fifth and 
sixth standard boys to grasp all that I have here 
stated. What shall I do then? ShallI tell them that 
force is something else, easier to explain? Certainly 
not. I will say what is true, or say nothing. A short 
time since, one of my assistants was giving a lesson on 
the expansion of metals by heat. This was his 
explanation. ‘There is something’ said he, ‘ called heat 
or caloric, that enters into the body of the metal.’ 
He then went on to explain that this something gets 
between the atoms of the metal, takes up room, and 
pushes those atoms farther apart. Therefore the mass 
of metal must occupy a larger space. If more heat be 
introduced, the atoms go farther apart and the solid 
becomes a liquid ; if still more heat be applied, the 
atoms are pushed apart altogether, and the liquid be- 
comes a vapour. Now this statement was clear 
enough to the boys—that is, they easily understood 
what the teacher meant. A conception Aad certainly 
been formed in their minds. But was it true? Call- 
ing the teacher on one side, I asked him if he had read 
Tyndall on heat. He said he had. ‘Then,’ I re- 
marked, ‘that is not the way 4e treats of heat.’ The 
teacher admitted it was not, but that he felt it impos- 
sible to get the boys to grasp Tyndall’s notion of heat, 
and so had adopted an easier method of explanation. 
‘But,’ said I, ‘you have told the boys something that 
when they grow up and read, they will have to ux/earn, 
because faise. Now this morning in the Scripture 
lesson you said it was good to honour parents ; is it 
not possible that when they discover your statement 
about heat to be false, they will entertain a doubt re- 
specting the “ honour due to parents” ?’ And so with 
regard to ‘force ;’ I cannot expect the boys to grasp 
the entire subject ; I must therefore submit a few 
elementary ideas, which shall, however, be correct as 
far as they go; so that in after life the boys, if so 
minded, may safely build up upon the foundation I 
have given them, but not find themselves compelled 
to sweep away that foundation entirely, and lay one 
more solid and genuine. 

The following is my ‘ method’ in giving a lesson on 





} 


| 


‘force.’ Call one or two boys out, and get them to 
move various objects about—ze., push the inkstand 
along on the table, carry a chair from one part of the 
room to another, and so on. Lead’ them to see the 
necessity of having a word to denote the exertion they 
have each put forth. So get the word ‘force.’ Write 
on the board ‘force produces motion.’ Note the rain- 
drops or flakes of snow in motion, explain the force 
that produces or gives rise to this motion—viz., the 
force of gravitation, or the force of the wind which is 
the result of heat force, and of gravitation. So by 
many examples lead up to the conception that all 
motion necessarily implies the operation of some force. 
Note some of the forces in nature. Then gradually 
conduct the class to the definition :—Force is that 
which produces or tends to produce motion, or that 
changes or modifies motion. If time will allow, defi- 
nitions may be given of the ‘force of gravitation,’ 
‘chemical force,’ ‘electric and magnetic force,’ and, if 
a lesson has already been given on ‘heat,’ then a defi- 
nition of ‘heat force.’ It is pleasing to see how soon 
the boys get to connect the idea of force with that of 
motion. Force causes the mountain stream to flow, 
brings down the water of the cataract, acts upon the 
weights of the clock and sets wheels and hands moving, 
and drives all machinery. 

In next month’s article I will reproduce the lesson 
upon the relations of ‘ force,’ ‘ energy,’ ‘ work,’ etc. 


——_p——— 


Education Department. 
Syllabus for Male Candidates. 
DECEMBER, 1882. 


The Examination for Certificates will commence on Monday, the 
11th of December, 1882, at 3 p.m. 


1. This Syllabus shows the extent of the examination, but 
Acting Teachers may obtain Certificates who can *read and 
*write well, and answer simple questions confined to the following 
subjects :— 

(1) English History (leading facts). 

(2) Geography (elements of, and British). 

(3) “Arithmetic, (including proportion, practice, vulgar and 
“e(a) "English Ce Spelling, and 

4) *Engli omposition, ing, and Parsing. 

(5) *School Management, Including in oat eam questions 
under Section 2 of the second year’s paper on this subject. 

(6) Geometry, in the case of Candidates for a certificate 
qualifying them to be entrusted with the charge of Pupil Teachers. 

2. Failure in any of the subjects marked with an asterisk ex- 
cludes a Candidate from a certificate. 

3. Acting Teachers attending the examination may, at their 
option, take the papers of the first or second year. The ques- 
tions set will be such as can be answered from text books in 
common use. 

4. The relative proficiency of the candidates according to ex- 
amination, and whether they were examined in papers of the first 
or second year, is recorded in their certificates. 


Reading and Repetition from Memory. 
First Year. 


To read with a distinct utterance, due attention to the punctu- 
ation, and just expression. Each Student must have learned at 
least 300 consecutive lines of poetry from the work selected 
under Grammar (section 2), and will be called upon to repeat 
some part at the Annual Inspection of the Training College. 


Second Year. 


Candidates will be expected to show improvement in the 
higher qualities of reading, such as expression, modulation of 





* The Students of the first year will be expected to read a from 
Goldsmith's Traveller and Deserted Village, Milton's Comus, ead Lanite 
Tales from Shakespeare ; the Students of the second year from Shakespeare s 
Ricrard 11. and Tempest, and from a newspaper. ‘These authors must not 
be studied in class, but must be left to the private reading of the Students. 
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voice, and the correct delivery of long or involved sentences. 
Each Student must have learned at least 300 consecutive lines of 
poetry, or 200 consecutive lines of prose from one of the works 
named under Grammar, and will be called upon to repeat some 
part at the Annual Inspection of the Training College. 


Penmanship. 
First Year. 


1. To write a s 
copies of text hand and small hand, 

2. To write a passage from Dictation. 

3- The general character of the writing in the Examination 


Papers will be considered in deciding upon the proficiency of 


Candidates in the subject. 


Second Year. 


As in First Year, but defects more severely visited with loss | 


of marks, 
NoTE.—Writing, as taught in schools, is apt to be too small 
and indistinct. Pupils should be taught to write a 
firm, round, legible hand. 


School Management.* 
First Year. 


1, The methods and principles of elementary teaching, | 


generally, and with special reference to the development of the 
intelligence of children. 

2. Notes of Lessons. 

3. The form of school registers, [the mode of keeping them, 
and of making returns from them, ‘ 


Second Year.t 


1. To teach aclass in the presence of Her Majesty’s Inspector.t 

2. To answer questions on the following subjects :— 

(a) The different methods of organising an elementary school. 

(4) The form of school registers, the mode of keeping them, 
and of making returns from them. 

(c) The ventilation and drainage of school premises, 


3. The training of the senses and of the memory ; the processes | 
of reasoning ; the order in which the faculties of children are | 


developed ; the formation of habits and of character ;—all con- 
sidered in their application to the methods of teaching and of 
moral discipline. 


Grammar and Composition. 
First Year 


1. The elements of Grammar. 

2. To parse words selected from passages in Byron’s Childe 
Harold’s Pilgrimage, Canto 1V., Stanzas 1-48, and 140-end. 

3- To analyse passages from the book selected. 

4. To write plain prose upon a given subject, 

5. An explanation of the meaning and words in the selected 
passages. 

Second Year. 


1. To paraphrase passages from Shakspeare’s Macdeth, and 
Bacon’s Essays (1-26). 


2. To answer — on the language, style, and subject- | 
r 


matter of the work chosen for paraphrase. 
3- To write plain prose upon a given subject, 


Geography, 
First Year. 


1. The elements of Geography, Mathematical and Physical. 

2. To describe iti words, and draw the map of, the four 
quarters of the globe, of each country in Europe (that of Great 
Britain in fuller detail), and of Hindostan, Australia, New 
Zealand, Canada, and the South African colonies. 

3. The Political Geography of the British Empire. 


imen of the penmanship used in setting | 








Second Year. 


1. The Geography—Physical, Political, and Commercial —of 
the British Empire. 
2. Map drawing, confined within these limits. 


History. 


| (The papers will contain questions on the history of Scotland.) 


First Year. 
General outlines of British History. 
Second Year. 


A special 5 ne in greater detail. From the year 1715 to the 
Q 


accession of Queen Victoria, 
Arithmetic, Algebra, and Mensuration, 
First Year. 


1. To work Arithmetical sums, both mentally and on paper. 
2. To prove and explain the rules, 
The figures should be well formed and the work methodically 


| arranged as a good model for children to imitate. 


3. To answer simple* questions, both theore’ical and practical, 
in Algebra, and the Mensuration of plane surfaces. 
Second Year. 


More difficult questions,* and problems, in Algebra and 
Mensuration. 
Geometry. 
First Year. 


The first two books of Euclid, with simple deductions from 
the propositions, 
Second Year. 


The first four books of Euclid, and the first A/een proposi- 
tions of the Sixth Book, with simple deductions from the 
propositions, 

Economy. 
Second Year. 


Elementary Questions in Political Economy. Works on this 


| subject, published of late years for use in schools, contain matter 
| to which these questions will have reference, 


Vocal Music. 


First Year. 


1. Notation: the treble and bass staves, and the relation 
between them. 

2. Time : Simple common, and simple triple. 

3. The scales, major and minor; with the intervals (major 
and minor, perfect or other) found in both, and the chromatic 
intervals found in the latter. 

4. Transposition from one key to another; and transcription 
from one variety of time to another (as from § to }). 


Second Year, 
1. Notation : The alto and tenor staves, and their relations to 


| the treble and bass. 


2. Time: Compound common, and compound triple. 

3- Classification of intervals, as perfect and imperfect, con- 
sonant and dissonant, 

4. Resolution of individual dissonant intervals. 

5. Rudiments of harmony: Positions of chords ; progression ; 
inversion ; discords by suspension (on fundamental only); 
the discord of the dominant seventh (in its direct form only). 





* In Ad » the Students of the first year should understand the four 


simple rules, involution, evolution, ¢ 
' x by 








* Passages taken from Reading Lesson Books commonly used in schools 
may be given in the papers on all subjects which admit of it, and candidates 
will be expected to show how they would explain such passages to children. 

paper may also contain questions on the method of teaching the ele- 
mentary parts of the subject to which it relates. 

t No student will be examined, unless the Principal certifies that he has 
spent at least six weeks, or 150 hours, in the Practising and Model Schools, 
under proper superintendence, during residence, and at least half that 
time during his second year. 

T Students to be examined under Article 105 must also teach a class in the 
presence of Her Majesty's Insp¢ctor. 





gebi fractions and surds, ratios and proportions, progressions, and the 
solution.of simple and easy quadratic equations, of one or more unknown 
quantities, or problems producing such. ose of the second year should, at 
least, add to this a knowledge of permutations and combinations, the Bino- 
mial Theorem, logarithms, imterest and annuities, scales of notation, and the 
solution of more difficult equations or problems produciag such. 

In Mensuration; the Students of the first year should understand the 
measurement of e species of plane rectilineal figure. of 
second year sheuld add to this a knowledge of the measuremen’ 


i inders, spheres, 
[i year who do nor obtain 60 per 
total number of marks obtainable in Algebra and Mensuraticn will be re- 


quired to take up the same portions of those subjects in their second year. 


. 
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Nore.—A paper on this subject is not given to any Student, 
about to leave the Training College, who has not 
passed the Mus‘cal Insrector’s examination in practical 
skill, Acting teachers who take this paper must pro- 
duce a certificate from some competent person (such as 
the organist of their church) that they have ‘ such an 
‘amount of musical shill, vocal or instrumental, as 
* is sufficient for the purpose of teaching children to sing 
* from notes,’ 


Drawing. 


[A.B.—This exercise does mot form part of the December 
examination. Annual examinations, ia drawing only, 
are held at each of the 7raining Colleges under inspec- 
tion some time in November, and at the various /oca/ 
drawing schools in connection with the Department of 
Science and Art, at times to be learned from the 
masters of those schools. The value of the exercises is 
marked, and the marks carried to each candidate's total, 
for a certificate under this Syllabus.] 

The series of exercises prescribed in the Art Directory® of the 
Department of Science and Art for a drawing Certificate of the 
Second Grade. 


Special Subjects. 


Additional marks will be given to a Candidate for success in 
some of the following subjects, provided that he passes for a 
Certificate, according to this Syllabus, without counting marks 
for these special subjects. 


. 


I, Languages. 


1. Latin, 3. French. 
2. Greek. 4. German. 
Candidates may take one or two (but not more) of these 
Ja es. Students will be examined in those languages only 
for which a special course of instruction is provided in the Time 
Table of their College. : 


First Year. 


This paper will contain grammatical questions, and 
passagest in prose for translation from and into English, 


Second Year. 


Sais pager will contain harder passagesf (in poetry as well as 
prose) for translation from and into English prose, with questions 
upon the construction of particular sentences. 


II. Science. 


See Extracts from Minute of 17th January, 1878. 
At Whitehall, the 17th day of January, 1878. 


By THE RIGHT HONOURABLE THE LORDS OF THE COMMITTEE 
or Her Majesty’s Most HONOURABLE Privy COUNCIL 
ON EDUCATION, 


1. The Lords of the Committee of Council on Education con- 
sider the subject of Science Instruction in Training Colleges. 
They believe that the time has arrived when a special examina- 
tion should be instituted at a period of the year better adapted 
to the Training Colleges than May; and that the nature of the 
examination and the payments made on the results should be 
modified to suit the circumstances of those Colleges. 

2. They therefore determine that in future a special examina- 
tion in Science shall be held in Training Colleges in December, 
immediately before the ordinary Christmas Examination. 

3. The examination will not be open to Acting Teachers, It 
will be held in those subjects only for which a special course of 
instruction is provided in the time table of the College, and will 
be conducted by one of Her Majesty’s Inspectors, or by an 
officer of the Science and Art Department. 


* For information respecting the examinations in Science and Art, ani 
for copies of the Science and Art Directories, application may be made to 
wo Secretary, Science and Art Department, South Kensington, London 


t In 2882 the passages will be taken from Casar de Bello Gaillico, Book 
11., Virgil's 4tneid, Book VI., X hon's Anaéasis, Book I1., Euripides, 
Medea, Saintine’s Picciela, Book 1. Molitre’s LZ’ Avare or Racine’s Athalie, 
Goethe's /talian /ourney, and Schiller’s Maria Stuart. In 1883 the 

es will be taken trom Cesar de Belle Gailico, Book lL, Virgil's 
Aineid, Book V1., Xenophon's Anabasis, Book I11., Euripides’ Medea, 
Bonnecho se's Lasare Heche, Molitre's L'Avare, Goethe's /talian Journey, 
and Schiller's Maria Stuart. 











4- No Student in a Training College will be allowed to 
attend the May examinations of the Science and Art Depart- 
ment. 

5. The examination will be confined to the following ten 
subjects :-— 

Mathematics. 

. Theoretical Mechanics, 

Applied Mechanics. 

Acoustics, Light and Heat. 

. Magnetism and Electritity. 

Inorganic Chemistry, including practical Chemistry. 
Anima! Physiology, 

. Elementary Botany. 

ears. sae 

10. Principles of Agriculture, 

6. No Student will be permitted to take up more than ¢wo 
subjects in any one year, Women will not be permitted to take 
more than one subject in a year. 

7. The examination, except for Mathematics, will be based 
on the syllabus of the several subjects given in the Science 
Directory. But the two stages, Elementary and Advanced, will 
be treated as a whole—one paper only being set. These examina- 
tion papers will be framed much as the présent May papers are 
framed, that is to say, with a certain number of compulsory 
questions, and a certain number of optional questions, some of 
the latter being more difficult, and more highly marked, than 
the rest. Questions will also be set on the method of teaching 
various branches of the subject. The syllabus for the Mathe- 
matical examination is given in the Appendix. 

8. The successful Students will be placed in the rst or 2nd 
Class, the Standard for a 2nd Class being as high as that of a 
good 2nd Class in the present Advanced Stage, and for the 1st 
Class of a good 1st Class in the Advanced Stage. 

g. All Students who r will be registered as qualified to earn 
payments on results and will receive certificates, but no prizes 
will be given, 


Peper 


OD SN OM 


APPENDIX. 
SYLLABUS FOR MATHEMATICS IN TRAINING COLLEGES, 
Geometry — 


All the propositions of plane geometry ; including the 
doctrine of proportion, so far as it is treated in the 
— of the fifth and in the sixth book of 

uclid. 


Algebra — 
Up to indeterminate coefficients and continued fractions: 
Logar.thms— 


Trigonometry— 


So far as it is required for the measurement of triangles, 
areas, heights, and distances, 


Solid Geomelry— 


First principles, including the volume and surface-of the 
right cylinder, cone, and sphere. 
A student who passes in this subject will be registered as 
qualified to earn payments on results in Stages 1, 2, 3, and 4 of 
Mathematics. 


N.B.—1. A Student may not, in either year, take up more than 
Sour special subjects. 

2. A Student who, at the end of his first year, passes with 
credit in History, or hy, or may in 
his second year omit such subject, or subjects. 

3- A Student who fails to pass with credit in either, or 
both, of these two subjects, must take it, or them, 
up again in his second year, and may not, in that 
year, take up more than shree, or fwo, special 
subjects. 

4. Acting Teachers, who attend the Christmas Examina- 
tion, will receive additional marks for any two of 
the specified Science Subjects, in which they may 
have obtained a first or second class in the Ad- 
vanced Stage or in honours, at one of the May 
Examinations held by the Science and Art 
Department. 


—9—— 
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€vucation Bepartment, 
Syllabus for Female Candidates, 
DEcEMBER, 1882. 


The Examination for Certificates will commence on Monday, 
the 11th of December, 1882, at 3 p.m. 


1. This Syllabus shows the extent of the Examination, but 
Acting Teachers may obtain Certificates who can “read and 
*write well, receive, in the case of females, a good report for 
*needlework, and answer simple questions confined to the 
following subjects :— 

a. English History Gaating facts). 

4. Geography (elements of, and British). 

¢. “Arithmetic (including proportion, practice, vulgar and 
eee . 

. *English Composition, Spelling, and Parsing. 

e. *School \eunaiement, palling ti 

2. Failure in any of the subjects marked with an asterisk ex- 
cludes a Candidate from a Certificate. 

3- Acting Teachers ——— the examination may, at their 
option, take the papers of the first orsecond year, The ques- 
tions set will be such as can be answered from Text Books in 
common use. 

4. The relative proficiency of the candidates according to ex- 
amination, and also whether they were examined on the papers 
of the first or second year, is recorded in their certificates, 


Reading and Repetition from Memory. 


First Year. 


To read with a distinct utterance, due attention to the punc- 
tuation, and just expression. Each Stwdent must have learned 
at least 300 lines of poetry from the work named under Grammar 
(section 2), and will be called upon to repeat some part at the 
Annual Inspection of the Training College. 


Second Year. 


Candidates will be expected to show improvement in the 
higher qualities of Reading, such as expression, modulation of 
voice, and the correct delivery of Jong or involved sentences. 
Each Student must have learned at least 300 lines of poetry from 
the work named under Grammar (section 1), and will be called 
upon to repeat some part at the Annual Inspection of the Train- 
ing College. 

Penmanship. 
First Year. 


1. To write a specimen of the penmanship used in setting 
copies of text hand and small hand. 

2. To write a passage from Dictation. 

3. The —— character of the writing in the Examination 
papers will be considered in deciding upon the proficiency of 
candidates in this subject. 


Second Year, 


As in First Year, but defects will be more severely visited 
with loss of marks. 

Note.—Writing, as taught in schools, is apt to be too small 
and indistinct. Pupils should be taught to write a firm, round, 
legible hand. 


School Management,* 
First Year. 


1. The methods and principles of elementary teaching gene- 
rally, and with special reference to the development of the in- 
telligence of children. 

2. Notes of lessons. 

3. To answer questions on the form of, mode of keeping, and 
making returns from, school registers.. (7Ais part of the paper 
is to be omitted by Students of the first year, who are proceed- 
ing to a second year’s residence. ) 

N .—Special questions will be inserted in the papers for 
candidates who, coming from, or being about to take, Infant 
Schools, desire to obtain special certificates as Teachers of 
Infents— 





* Passages taken from Reading Lesson 
may he given in the 
will be expected to ‘ 
Each paper may also contain questions on the Met 
elementary part of the subject to which it relates, 


Books commonly used in schools 
pers on all subjects which admit of it, and candidates 
ow how they would explain such ges to children. 
&Y Teaching the 








es om of Teaching Infants, and of conducting an Infant 
ool. 
6, Notes of Object Lessons. 


Second Year,* 


1. To teach a class in the presence of Her Majesty’s 
Inspector. 
2. To answer questions in writing on the following subjects:— 

a. The — methods of organising an elementary 
school, 

4, The form of school registers, the mode of keeping them, 
and of making Returns from them. 

c. The training of the senses and of the memory; the pro- 
cesses of reasoning; the order in which the faculties of 
children are developed; the formation of habits and 
character,—all considered in their application to the 
methods of teaching and moral discipline, 


Grammar and Composition, 
First Year. 


1. The elements of Grammar. 

2. To parse words selected from a passage in Byron’s Childe 
Harold's Pilgrimage, Canto 1V., Stanzas 1-48 and 140 to end, 

3. To analyse a e froin the above, 

4. An explanation of the meaning aud words in the selected 


passage. 
5. To write plain prose upon a given subject. 
Second Year. 


1. To parapbrase a passage from the play of Macbeth. 

2. To answer questions on the language, style, subject-matter, 
history, and authorship of the play. 

3. To write plain prose upon a given subject. 


Geography. 
First Year. 


1. Elementary knowledge of Physical Geography. 

2. To describe in words, and draw the map of, the four 
quarters of the globe, ofeach country in Europe (that of Great 
Britain in fuller detail), and of Hindostan, Australia, New 
Zealand, Canada, and the South African Colonies, 


Second Year. 


1. The Geography, Pliysical, Political, and Commercial, of 
the British Empire. 
2. Map drawing confined within these limits. 


History. 
(The papers will contain questions on the history of Scotland.) 


First Year.t 
General outlines of British History. 


Second Year, 


The History of England, military, constitutional, and literary, 
under the Tudors (1485-1602), or from the year 1715 to the 
accession of Queen Victoria, 


Arithmetic. 


N.B.—The figures must be well formed, and the sums 
worked methodically, and’ as good models for children to 
imitate, The papers for each year will contain questions re- 
quiring an explanation of the Arithmetical processes employed. 


First Year. 


1, The first four rules. 

2. Practice and Bills of Parcels. 

3. Vulgar Fractions. 

4. Decimal Fractions. : 

5. Simple and Compound Proportion. 
6. An exercise in Mental Arithmetic, 





* No Student will be examined unless the Priostgal certifies that she has 
spent at least six weeks, or 150 hours, in the Practising Model Schools. 
under proper superintendence, during residence, and at least half that time 
during the second year’s residence. 

+ Students to be examined under Article 105 must also teach 9 class in 
the presence of Her Majesty's Inspector, ; 

t See Appendix, 
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Second Year, 


1. Simple and Compound Interest, Discount, Stocks, In- 
surance. 
Domestic Economy. 


First Year. 
. Clothing. 
. Food. 
. Laundry. 
Second Year. 
. Cooking. 
. Household and investment of money. 

3. Practical rules for preservation of health. 

N.B.—Only a percentage of the marks for this paper will be 
given in the case of those students (of both years) who do not 
present a certificate signed by the Superintendent, to the effect 
that she is satisfied with their practical proficiency in some speci- 
fied portion of the work usually comprehended under the name 
of Industrial Training. 


Sewing and Cutting Out. 


First Year. 


1. To cut out and make parts of any plain article of under- 
clothing in common use. 
2. To answer questions in needlework (within the above limits) 
on paper. 
Second Year. 


1. The work of a needlewoman in various branches applic- 
able to the family of a working man. 
2. To answer questions on paper. 


Vocal Music. 
First Year. 


1. Notation: The treble and bass staves, and the relation 
between them. 

2. Time: Simple common, and simple triple. 

3. The scales major and minor; with the intervals (major and 
minor, perfect or other) found in both, and the chromatic inter- 
vals found in the latter. 

4. Transposition from one key to another ; and transcription 
from one variety of time to another (as from } to }). 


Second Year. 


1. Notation: The alto and tenor staves, and their relation to 
the treble and bass, 

2. Time: compound common, and compound triple. 

3- Classification of intervals, as perfect and imperfect, con- 
sonant and dissonant. 

4. Resolution of individual dissonant intervals, 

5. Rudiments of harmony: Positions of chords; progression, 
inversion ; discords by suspension (on fundamental basses only) ; 
the discord of the dominant seventh (in its direct form only). _ 

Nots.—A faper on this subject is not given to any Student, 
about to leave the Training College, who has not 
passed the Musical Inspector's examination in prac- 
tical skill. Acting teachers who take this paper must 
prodvce a certificate from some competent person (such 
as the organist of their church) that they have ‘ such 
‘an amount of musical skill, vocal or instrumental, as 
‘1s sufficient for the purpose of teaching children to sing 
‘from notes.’ 


Drawing. 


[V.8.—This exercise does not form part of the December 
examination. Annual examinations in Drawing only 
are held at each of the 7raining Colleges under inspec- 
tion some time in November, and at the various local 
drawing schools in connection with the Department of 
Science and Art, at times to be lea from the 
masters of those schools. The value of the exercises 
is marked, and the marks carried to each candidate’s 
total, for a certificate under this Syllabus. ] 
The series of exercises prescribed in the Art Directory* of 
the Depariment of Science and Art, for a drawing certificate 
of the second grade, 


_ For information respecting the examinations in Science and Art, and for 
copies of the Science and Art Directories application may be made to ‘ The 
Secretary, Science and Art Department, South Kensington London, W.’ 





Special Subjects. 

Additional marks will be given to a Candidate for success in 
some of the following subjects, provided that sufficient marks 
be gained for obtaining a certificate, according to this syllabus, 
without counting marks for these special subjects. 


I. Languages. 
1. Latin. 3- German. 
2. French. 

Candidates may take one (but not more) of these languages. 
Students will be examined in those languages only for which a 
special course of instruction is provided in the Time Table of 
their College. 

First Year. 


This paper will contain grammatical questions, and easy 
mane? prose for translation from and into English. 


Second 


This paper will contain more difficult * (in poetry as 
well as prose), for translation from and into English prose, with 
questions upon the construction of particular sciences, 


Year. 


II. Science. 


See Extracts from Minute of 17th January, 1878. 
At Whitehall, the 17th day of January, 1878. 


By THE R1GHT HONOURABLE THE LORDS OF THE COMMITTEE 
or Her Mayjesty’s Most HONOURABLE PRIvy COUNCIL 
ON EDUCATION. 


1. The Lords of the Committee of Council on Education con- 
sider the subject of Science Instruction in Training Colleges. 
They believe that the time has arrived when a special examina- 
tion should be instituted at a period of the year better adapted 
to the Training Colleges than May ; and that the nature of the 
examination and the payments made on the results should be 
modified to suit the circumstances of those Colleges. 

2. They therefore determine that in future a special Examina- 
tion in Science shall be held in the Training Colleges in Decem- 
ber, immediately before the ordinary Christmas Examination. 

3. The examination will not be open to Acting Teachers. It 
will be held in those subjects only for which a special course of 
instruction is provided in the time table of the College, and will 
be conducted by one of Her Majesty’s Inspectors, or by an 
officer of the Science and Art ene 

4. No Student in a Training College will be allowed to attend 


the — examinations of the Science and Art Department. 


5. The examination will be confined to the following ten 
subjects :— 
Mathematics. 
Theoretical Mechanics, 
. Applied Mechanics. 
. Acoustics, Light and Heat. 
. Magnetism and Electricity. 
. Inorganic Chemistry, including Practical Chemistry. 
. Animal Physiology. 
. Elementary Botany, 
. Physiography. 
10. Principles of Agriculture. 

6. No Male Student will be itted to take up more than 
¢wo subjects in any one year. ‘omen will not be permitted to 
take more than one science subject in a year. 

7. The examination, except for Mathematics, will be based on 
the syllabus of the several subjecis given in the Science Direc- 
tory. But the two stages, Elementary and Advanced, will be 
treated as a whole—one paper only being set. These examina- 
tion papers will be framed much as the present May papers are 
framed, that is to say, with a certain number of compulsory 

uestions and a certain number of optional questions, some of 
the latter being more difficult, and more highly marked, than 
the rest. Questions will also be set on the met of teaching 
various branches of the subject. The syllabus for the Mathe- 
matical examination is given in the Appendix. : 

8. The successful Students will be placed in the 1st or 2nd 
Class, the Standard for a 2nd Class being as high as that of a 


good 2nd Class in the present Advanced Stage, and for the Ist 


Class of a good 1st Class in the Advanced Stage. 





* In 1882 the passages will be taken from Cesar de Bello Gallico, Book 11., 
Virgil's Ai neid, Book V1., Saintine’s Picciola, 1., Molitre’s L’ Avare 
or Racine’s A thalie,Goethe's /talian Journey, and Schiller’s Maria Stuart. 
In 1883 the passages will be taken from Casas de Bello Gallico, Book II1., 
Virgil's 2ncid, Book V1., Bonnechose’s Lazare Hoche, Molitre’s L’ Avare, 


| Goethe's /talian Journey, and schiller’s Maria Stuart, 
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g. All Students who pass will be registered as qualified to 
earn payments.on results and will receive certificates, but no 
prizes will be given. 


APPENDIX. 


1. A Student of the first year may not take up more than one 
language or one science. : . 

2. A Student who at the end of her first year passes with credit 
in history or geography may in her second year omit one 
of these subjects in which she has passed with credit, and 
take one | age and one Science. . ; 

3. A Student who fails below a creditable pass in either or in 
both of these subjects must take it, or them, up again in 
her second year. 


Acting Teachers. 


Acting Teachers, who attend the Christmas Examination, will 
receive additional marks for any two of the specified Science 
Subjects, in which they may have obtained a first or second 
class in the Advanced Stage or in honours, at one of the May 
Examinations held by the Science and Art Department. 


——— 


Recent Inspection Questions, 


[The Editor respectfully solicits contributions—all of which will 
be regarded as STRICTLY PRIVATE—(@o this column. For obvious 
reasons, it cannot be stated in which district the questions have 
been set.] 


Arithmetic, 


STANDARD I. 


four, six hundred, fifty-eight, five hundred and eighty, 
and four. Ans. 2035. 


(2) From six hundred and eight, take one hundred | 


and seventy-nine. Ans. 429. 
(3) From seven hundred and fifty, take sixty-four. 
Ans. 686. 


STANDARD II. 


(1) From seventy-three thousand and eighty-four, | 


take six thousand seven hundred and _ ninety-five. 
Ans. 66,289. 

(2) Divide sixty-seven thousand eight hundred and 
thirty-six, by eight. Ans. 8479—4. 


(3) Multiply sixty-nine thousand seven hundred and | 


eight, by nine hundred and seven. Ans, 63,225,156. 


STANDARD III. 


(1) Write out in words the numbers,—3506, 400060, | 


10300, 1001. Ans. (none required for a seacher). 
(2) A man owed bills to the amount of one thou- 


pounds nine shillings‘and eleven pence. 
did he still owe? Ans. £939 4s. 24d. 


How much 


pounds eight shillings and tenpence, twelve shillings 
and ninepence three farthings, eight hundred and 
seventy-four pounds three shillings and _fivepence 
farthing, six thousand and thirty-four pounds sixteen 
shillings and elevenpence halfpenny. 
Ans. £7792 18s. 5d. 
(4) Divide four hundred and eighty-two thousand 
three hundred and fifty, by six hundred and fifty-one. 
Ans. 740—610 remainder. 














STANDARD IV. 


(1) Multiply seventy pounds sixteen shillings and 
fourpence halfpenny, by eight hundred and six; and 
prove the sum. Ans. £57,079 18s. 3d. 

(2) The distance between two towns is 188 miles. 


| If a train ran at the rate of 82,720 yards in an hour, 


how long would it take to perform the journey ? 
Ans. 4 hours. 
(3) Divide forty thousand and seventeen pounds 
sixteen shillings and fourpence halfpenny, by five 
hundred and seventy-three. Ans. £69 16s. 9}d.— 


| 321 remainder. 


(4) Reduce forty thousand three hundred and 
seventy-six pounds to tons, and prove the sum. 
Ans. 18 tons, o cwt. 2 qrs. 


STANDARD V, 


(1) Find, by practice only, the value of eight hun- 
dred and forty-seven yards of cloth, at 1s. 7}d. per 
yard. Ans. £67 18s. 8d. 

(2) Make out and receipt the following bill :— 

8 lbs. of tea at 24d. per oz. 
16 stone of salt at 44d. per stone 
9 stone of sugar at 1s. 9d. per 4 stone 
3 dozen oranges at 14d. each. 
Ans. £3 8s. 8d. 
(3) In what time will 48 men do a piece of work 


| which 39 men can do in 16 days? Ans, 13 days. 


(4) Find, by practice only, the cost of 6 tons 7 cwt. 


(1) Add together seven hundred and nine, eighty- | dh rhceecedans «atch wih gedhegy 


Ans. £9 os. 3}d. 
STANDARD VI. 


(1) Add 3, 64, 44, 64. Ans, 1659. 
(2) Multiply 16°04 by *32. Divide r121°4 by *534. 
Ans, 5°1328 ; 2100. 
- 1 44 of # of 6 4 
(3) Simplify of fof: Ans, 28}. 
(4) Reduce 5s. to the decimal of 13s. 4d., and find 
the value of # of 3 of 4 of 15s. Ans. *375; 35. 
(5) If 8 horses plough 26 acres in 4 days, how 
long will 12 horses be in ploughing 39 acres? 
Ans. 4 days. 


Physical Geography. 


(1) What is the distance round the earth ? 

(2) What is the diameter ? 

(3) How long are the days and nights at the Poles ? 
(4) Why have we much more heat in summer than 


| in winter ? 
sand five hundred pounds and sixpence halfpenny. | 
He paid first eighty-seven pounds six shillings and | 
fivepence ; then four hundred and seventy-three | 


(5) Ifit is 12 o’clock at London what time is it at 
New York, if there is 90° between them ? 

(6) When it is 12 o’clock at noon at London, what 
is the time at St. Petersburg, which is about 30° FE, 


. | of London ? 
(3) Add together: eight hundred and three pounds 
sixteen shillings and fourpence halfpenny, seventy-nine | 


(7) What causes day and night ? 

(8) How long does it take the earth to rotate on its 
axis ? 

(9) When is the earth nearest the sun ? 

(10) Place lead-pencil in similar position to earth’s 
axis. 

(11) What shape is the earth 3 path round the sun ? 
One word for it. 

(12) When have we full moon ? 

13 ” new 5, 
(14) What is the relative position of the moon, earth, 
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and sun during full moon, new moon, eclipse of moon ; 
also eclipse of sun ? 

(15) Why cannot we always see the moon? 

(16) When do we see the moon in winter ? 

(17) Which of the planets is nearest the sun ? 

(18) When can it be seen ? Why not always? 
_ (19) Next planet? When can it be seen? What 
is it sometimes called? 

(20) How many motions has the moon? What 
are they ? 


Grammar. 
STANDARD IV. 


Parse these sentences :— 
(1) She took a long run. 
(z) James did a just act. 
(3) In return we spoke thus. 


STANDARD V. 

(1) Parse :-— 

(a) Having ill deserved this, I am angry. 

(6) We lay resting among the meadow 

grass and flowers. 

(2) Analyse :— 

(a) To tell a lie is never right. 

(4) He much desires to go away. 


STANDARD VI. 
(1) Parse :— 
(a) If they be dead, I care not to live. 
(6) Where can you be found ? 
(2) Analyse :— 


It is not true that James is a better player 


than Henry. 


Engagements for February. 


February 1. Parliamentary and re aac 
N.U.E.T. . . 
. Linnean Society . ° ° ° 
Royal Society . 
. Finance of Orphanage, ‘N.U.E.T. 
Council of —— ° ° 
. Organisation Committee, N. - ET. 
—— N.U.E.T 
. Anthropological Society 
Geological Boclety 
Royal Society . . 
. New Shakspere Society 
Finance of Prov. Soc., N. U.E.T. 
General Board . 
. Finance and General Purposes: Com- 
mittee, N.U.E.T . 
Royal Geographical Society | 
. Parliamentary and Law Committee, 
N.U.E.T, . . . . ° , 
. Linnean Society . ° ° ° é 
Royal Society 
, — Society— ‘Anniversary Meet- 


ing 

Executive, N. U. E. ae 
3. Organisation Committee, N. U.ET. . 
20. Central Committee of Benevolent Fund, 

N.U.E.T. . . : ‘ ; 
22. Geological Society . ° . 
Anthropological Society .  . . 

23. Royal Society = ; 
24. Browning Society. Papers by J. T. 
Nettleship, Esq.,and Miss Lewis. 
General ow Com- 


27. Finance and 
mittee, N.U.E.T., . . 
Royal Geographical Society ° 


‘| Publications Receibed. 


Arithmetic— 
| (1) Farnsworth’s Domino Cards. J. B. Ledsham. 


Drawing— 
(1) —— Drawing Copy Books—Geometry. Walker 
oO. 


French— 
(1) Grammar of the French Language. National Society. 


Geometry— 
(1) Wright’s Lessons on Form. Longmans & Co, 


General Literature— 


(1) Maria Wuz and Lorenz Stark. Longmans & Co, 
(2) 7 s “5 ag of Competitive Examinations. 


ngmans 
(3) Bosco’s History of Modern Italy.” Longmans & Co. 
(4) Bret Harte’s George Washington isop’s Fables. 
Hamilton. 
(5) Mack’s s Scrap Packet. W. Mack. 
(6) Dawson’s Pamphlet on School Libraries. Bale & Sons, 





Grammar— 

(1) Nesbit’s Grammarland. Third Edition. Houlston & 
| Sons. 
| Greek— 

(1) Arnold’s Greek Prose Composition. Rivingtons. 


Literature— 
(1) Arnold’s Poetry and Prose. Longmans & Co. 
(2) Reade’s How to Write English. J. H. Houghton. 
| Music— 
| (1) Choral Festival Music Book. Wesleyan Methodist S.S. 


Union. 
(2) Wesleyan Methodist Tune Book. Wesleyan Methodist 
S.S. Union. 


| Periodical Literature— 


(1) Our Little Ones. III. Griffith & Farran. 

(2) Universal Instructor. XV. Ward, Lock & Co. 
(3) The Oxford Examiner. I. E. Stanford. ;) 

(a) The Cambridge Examiner. E. Stanford. 


ny | Poetry— 


(1) Palmer’s Temptation of Job, and other Poems. Philip 
& Son. 


Prize Books— 
(1) Kilkee. Wesleyan Methodist S.S. Union. 


| Science— 
(1) Watt's igen Industries i Vol. Il. W. & 
A. K. Johns 


Sunday-School Literature— 


(1) Senior and Junior Scholars’ Tablets for 82. Wesleyan 
Methodist S.S. Union. 

(2) Scripture Lesson List. Wesleyan Methodist S.S, Union. 

(3) — Illustrations of St. Mark. Wesleyan Methodist 
S.S. Union. 

(4) mo Talks about Jesus. Wesleyan Methodist S.S, 


(5) Wesleyan Methodist S.S. Magazine. 1881. 
(a) Our Boys? and Girls’ Volume. 188r. 
(7) Our Boys’ and Girls’ Double Volume. ‘80 & 81. 





Bell’s ‘Standard Elocutionist,’ lately published by 

Messrs. Mullan & Son, has been purchased by Messrs. 

| Hodder & Stoughton, who are now issuing the hun- 
. | dred-and-first thousand. 





A © A A rt. 


"SYS we, 
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A MontTHLY EpDvucATIONAL JOURNAL. ' in the Practical Teacher at the following rates :-— 
_ To Subscribers.—The Practical Teacher is pub- se dahl :% 
lished on the 25th of every month. Price 6d. ; post potas a ie iets: 2.8 
free, 73d. ; sent post free, three months for 1s. 11d. ; 38 words and wader Hy a Pa uaa 
six months, 3s. 9d. ; a year, 7s. 6d. For every additional to words... i : ; 


P. O. Orders should be made payable at Chief Office. 


Subscribers not receiving their copies regularly are 
respectfully requested to write to the Publisher. 





Teachers Advertising for Situations. 








It would save time and expense if subscribers 20 words or under ... ove one ob r ; 
when remitting would state exactly what numbers For every additional 10 words ese wo O 6 
they wish to be sent. 

: For an ordi B n0 oe on ineas 

To Correspondents.—All literary communications For page fata aan me. lend codon 
should be addressed, THE Epiror OF THE PRAc- For 2nd page of wrapper... —...._-—«55 guineas. 
TICAL TEACHER, Pilgrim Street, Ludgate Hill, For 3rd page of wrapper... = ...--§ guineas, 
London, E.C. ' For the page opposite the 3rd page of 

Accepted contributions are paid for within twenty- wrapper ... tee aes - § guineas. 
one days of publication. For the 4th (back) page of wrapper ... 6 guineas, 

The Editor cannot return rejected MSS,; authors Parts of a page are charged at a slightly higher rate.—Specia! quotations 
should therefore retain copies. will be given for a series, 





62 Portfolios, fitted with elastic bands, for preserving twelve numbers of ‘ The Practical Teacher,’ may 
now be had. Price 2s. 6d., post free. 


Nos. I. and II. of The Practical Teacher are now out of print. 











——— —-_ 


*,* We regret that, owing to the great pressure upon our space, the ‘Monthly Notes’ and ‘Gossip’ are again 





crowded out. ‘ 
‘Mow E Teach Arithmetic.’ | (61) We will now work an example or two requiring 
(Continued from page §$7-) | the compound interest of a given sum for a given time: 


—Find the compound interest of £7650 for 4 years 
| at 24 per cent. per annum. When the rate per cent. 
| is a sub-multiple of 100, as 74, a4, zy, ete., compound 

(6) After simple interest, naturally comes Compound | Mterest may be worked and represented most suc- 
Interest, which we at once proceed to consider. I | Cinctly somewhat in the form of a practice sum as 
first explain and illustrate the difference between below, the work being performed decimally in 4’s in 
simple and compound interest, that at simple interest preference to shillings and pence. 
the money due as interest is assumed to be paid when 
it is due—yearly or half-yearly generally. At com- 
pound interest, however, the interest is assumed as 
not paid, but is, when due, added to the principal, 
which consequently causes the interest to increase at 
an accelerated ratio. I should illustrate somewhat as 
follows :—I place out at interest two sums, each of 
£100, say in a bank, one of the sums being placed at 


BY WILLIAM SPENCER, 
Author of * Spencer’s Exercises in Arithmetic,’ 


4 
23 p. c. iszy|7650 
191°25 int. for rst yr. 





” 9 Jal7841°25 prin. for 2nd yr. 
| 196°03125 int. for 2nd yr. 


| 
” 99 798037°28125 prin. for 3rd yr. 























simple interest, and the other at compound, the interest 200°93203125 int. for 3rd yr. 

on each at 5 per cent. being due yearly. At the end 

of the year I receive the £5 due on the amount out a ae 5/82 3821328125 prin. for 4th yr. 

at simple interest, but instead of receiving the £5 due 205°95533203125 in. for 4th yr. 

on the other £100 I have it added to the £100, so 

that the banker has now £105 of mine, on which 8444'16861328125 amt. in the 4 yrs. 
£105 the interest for the second year will have to be 7650° the original prin. de- 
reckoned. For this second year the £105 will make [ducted 
£5 55. interest, which now added to the £105 will Answer £794'16861328125 compd. int. for the 
make the principal £110 5s. for the third year. The 20 [4 yrs. 
interest on this last sum will be £5 1os. 3d., which 

added to the £110 5s.= £115 15s. 3d. the amount S. 3°372265625% 

of £100 in the 3 years, or the principal for the 4th 12 

year if we wish to proceed any further. Hence 

the compound interest on the £100 for 3 years is d. 4°4671875%q 

£15 15s. 3d., while the simple interest on the other . 

Z£ i100 is only (£5 x 3=) £15; 80 that the compound Another example :—A young man who enters a situ- 
interest is 15s. 3d..more than the simple interest. ation at the age of 21, lays by out of his salary £20 


voL, IL. 2P 
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at the end of each year, and invests his savings at 5 per 
cent. compound interest ; what will he be worth at the 
age of 25? 
£,20 1st year’s saving, or worth at 22 years of age. 
1 interest on the above. 
20 2nd year’s saving. 
41 worth at 23 
2°05 interest on the above. 
20° 3rd year’s saving. 


63°05 worth at 24. 
3°15§25 interest on the above. 
20° 4th (last) year’s saving. 
£,86'2025 = £86 4s. od. Ans. 





Five per cent. being 4), the interest is found by 
taking successively 4, of the principal, or his worth at 
each year 

In compound interest the interest is sometimes 
considered as due Aa/f yearly, when, of course, the in- 
terest for each Aal/f year must be added successively to 
the preceding principal. For instance, we see how 
many half years there are in the given time, and add 
so many times half-a-year’s interest. If the rate be 5 
per cent. add ~, instead of yy, if 4 per cent. add ,'y in- 
stead of 5, or whatever the modus operandi for ob- 
taining the interest, get half-a-year’s only. Of course 
the oftener the interest is added to the principal the 
more rapidly the amount increases, as the following 
example will show. What is the difference of com- 
pound interest, between being payable yearly and half- 
yearly, of £575 at 4 per cent. for two years ? 


#s\575L so|S754 
| 23. 11's 
i's|598 30}586'5 
| 23°92 11°73 


£,621'92 39159823 
11°9646 


3's/610°1946 
12°203892 














£622°398492 





£,622°398492 amount half-yearly. 
621°92 » yearly. 


£,'478492 = 9s. 6°83808d. Ans. 





Explain to the class clearly the result obtained— 
that nearly 9s. 7d. more would be made as interest by 
being reckoned as due half-yearly instead of yearly. I 
should point out also that if the interest was reckoned 
quarterly, the increase would be still greater ; and as the 
operation would be very easy, though rather lengthy, 
by simply adding 4 of y's or 4 of s4,= 4, to the prin- 
cipal eight times, I would have it worked out, and 
then compare the ¢Aree results. 


(42) We will now find the principal that will amount 
to a certain sum, or produce a given interest in a 
given time. Here the principle and process are iden- 
tical with those for simple interest given under a4. 
Without further comment we will therefore work out 
a short example. What principal will amount to 
£5000 in 2 years at 5 per cent. compound interest ? 


: 





Here we first find what £1, or £100—which I prefer, 
and therefore generally take—would amount to in the 
time. £100 +5 = £105 amount in 1 year, and 


£105+5}=A110} amount in 2 years—s per cent., 
that is y5, being added in each case. As £100 


amounts to 110}, the principal is i = 49° of the 
a 


amount ; hence 48? of £#5000= £4535 2s. 11 

Ans. As I have a firm belief of the utility of working 
out the same question by a variety of methods, I 
would find out what #1 amounts to, and then work 
it out decimally—thus, as £100 amounts to £110°25, 
£1 would amount to £1°1025, then as often as this 
last number will go in te 5000 will be the result 
in £’s. In dividing the 45000 by 41°1025, if the 
figures are continued as decimal of a /, they will not 
terminate, and consequently the exact answer as above 
would not be obtained, though if continued far 
enough would be sufficiently near for all practical 
purposes—to the infinitesimal decimal of a penny. 
By multiplying each number, however, by 10,000 we 
have £50,000,000~+ 11025, the decimals being elimi- 
nated, so that now it is simply compound division. 
In compound interest the finding of the rate per cent. as 
well as the finding of the time, corresponding to a2 and 
a3 respectively in our remarks on simple interest, are 
rarely attempted without the use of logarithms ; here, 
therefore, we close our exposition of the teaching of 
interest. 


(c) Discount naturally follows interest, and there- 
fore to it we at once proceed. I first try to make 
clear the meaning of the term discount—something 
taken off an account for paying it before due. I sup- 
pose that I owe a person #105 due one year hence, 
and that money is worth 5 per cent. Well, he wants 
the money ow, and I happen to have £100 to in- 
vest, so that I might either invest my £ 100 for a year 
making #5 interest and thus amounting to #105, or 
if he choose, instead of lending the £100 to a third 
party, I can pay him the £100 direct which will make 
him £5 interest. Hence at the end of the year, when 
the #105 is really due, he has got his full amount— 
£105. Ihave paid him £100 instead of £105, the 
£5 being discount, and the amount actually paid, 
called the Present Worth, if put out at interest would 
make exactly the same money as has been taken off for 
discount. ‘These words in italics express the principle 
on which discount is based, and must be indelibly 
impressed on the memory, as well as clearly under- 
stood. Hence in order to find the discount of any 
sum of money, find what #100 would amount to at 
the given rate and for the given time—as in the above 
£100 amounts to #105,—then the present worth of 
£105 is £100, consequently the discount on #105 
(mind, not on £100) is £5, that is ;3.= 7 of the 
given sum. Here explain clearly the meaning of 
Present Worth (generally expressed P.W.), and show 
the fitness of the term—worth at the present time. 


(ct) We will now work out a few examples and 
make them the basis of any explanatory remarks :— 
First, when the discount or P.W. is required. What is 
the discount on £19 12s. 9d. due 2} years hence at 
4 per cent. simple interest? £4 x24= £10 interest 
of £100 for the time, hence 4,100 would amount to 
£110; consequently the P.W. would be }?8, and the 
discount 4% = vi of the given sum; hence 75 of 


£19 12s. 9d. = £1 15s. 84d. Ans. 


NNO BAoetef mM@s wo 
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What is the present worth of £50 due in 100 days 
at 33 percent? First, 100 days=4?= $9 year, and 
AEX#H=LUHG=H interest of £100, hence £100 
amounts to £,100}$ ; consequently the Present Worth 


t00 _ 7300 _ 73° of the money given, and 
; 1004$ 7379 737 
74 of L50= £49 10s. 67\8)d. Ans. 


Discount is generally reckoned on the theory or 
principle of simple interest, but for long periods it 
should be based on compound interest, otherwise the 
payee gains an advantage to the detriment of the 
payer. What is the discount of £750 due 2 years 
hence at 5 per cent. compound interest? Here £100 
at compound interest would make £10 5s. in the two 
years, but at simple interest only #10; hence, as 
to} 4 
110, * 
4£750=£69 14s. 634d. Ans. Had simple interest 
been reckoned the result would have been +49; =; of 


4750=£ 68 38. 77d. 


(c2) We will now jind the original amount when the 
present worth, time, and rate are given :—A person 
pays £725 ready cash for a bill due 8 months hence 
at 4 per cent. ; what was the amount of the bill? Eight 
months = 2 year, then £4 x $= £24 interest of £100; 
hence #100 would amount to £1023, that is, the 
P.W. is 10° —3°°_75 of the full debt; or the full 

102% 308 77 

debt is 7{ of the P.W., and 4 of £750= 
4744 6s. 8d. Ans. Working on the basis italicised 
under ¢, the operation may be more easily performed ; 
thus, £725 being the P.W., it would amount to the 
original sum in 8 months at 4 per cent. £725 x7; 
x2= £19 6s. 8d. the interest, or in other words the 
discount that has been taken off; then 4725+ 
419 6s. 8d. =£744 6s. 8d. Ans. 


equals 


before shown the discount will be 


(¢3) We now proceed to find the rate per cent., the 
other data being given. Here all that is required is 
an intelligent appreciation and application of the 
principle quoted under ¢ and just applied above—e.g., 
I owe a bill of £12 17s. 6d. due in 8 months, which I 
at once discharge by paying £12 10s.; what rate of 
discount am I allowed? It is evident from the data 
that 7s. 6d. is the interest of £12,108. for 8 months, 
then 7s. 6d. x 14 (a year being 14 times 8 months) = 
11s. 3d, the interest of £12 10s. fora year. Now 
£100 is just 8 times £12 10s., then 11s. 3d.x8= 
4.4 10s. Ans, 


Another example :—A bill of £841 3s. 4d. due in 
9 months is cashed for £816 13s. 4d. ; what rate per 
cent. per annum discount was allowed ? 3 
4 ss a 


841 3 4 


—— 8 3 4 ” ” 3 ” 
32 13 4 ” ” 12 ” 
Now £816 13s. 4d.=8} hundreds of. £’s, and 
£32 138. 44.+84=(£196+49=) £4 rate per cent. 
Ans. 


(c4) Lastly, we will find the time in which a sum of 
money would have been due—«.g., a bill of £152 55. is 
cashed for £150 at 44 per cent. per annum discount ; 





in what time would it have been due? Applying our 
principle as previously, £150 would amount to 
£152 48. in some unknown time at 44 per cent ; that 
is, £150 would make £2 5s. interest in the unknown 
time at 44 percent. Now £150 would make £44 x 1} 
= £63 = £6 15s. ina year, hence whatever number of 
times, integral or fraction, that £2 5s. is (of) £6 5s. 
is the answer in years. As £2 5s. is } of £6 5s. the 
time is 4 year=4 months. Ans. 

From the explanations and workings under the 
above four heads, with an unlimited number of ques- 
tions for class-work, I find that boys of average intel- 
ligence are soon able to work any ordinary question 
in discount however presented. 

In closing our remarks on discount, we cught to 
mention that spurious kind called Bankers’ Discount, 
which is simply discount reckoned as interest. For 
instance, I wish to cash a £100 bill, due 3 months 
hence at 4 percent. The true discount would be $y 
of the £100= 19s. 9;"3,, but the bankers’ discount 
would be simply the interest of £100 for the 3 months, 
that is £1, hence the advantage to the banker of 
nearly 24d. This bankers’ discount is also sometimes 
called traders’ discount, where the slight advantage of 
course is with the payer. Three days’ grace can be 
legally claimed by the person or firm on whom a bill 
is drawn, so that it is not properly payable until three 
days after its dat: for payment. 


(Zo be continued. ) 


-- > - 


Publications Webdiewwed. 


*,* We are sorry to disappoint the many friends who desire us 
to quote the price of each work noticed in our columns. 
This we would respectfully point out is the publishers’ duty 
and not ours ; we give publicity enough to a book when we 
review it. Our readers should peruse the advertisements 
in our pages, and failing to find the price here, it would be 
no great trouble or expense to pe a line to the publishers 

whose name and address we will gladly give. 


The Teachers Handbook to the Circle of 
Knowledge. By the late Charles Baker. 
London : 67, Paternoster Row. 

The well-known series entitled ‘The Circle of Know- 
ledge,’ comprised an extensive compendium of all kinds 
of facts arranged in grades suitable to what we now term 
the different ‘Standards.’ The series proceeded under 
the assumption that the inculcation of information on 
every branch of knowledge was the main purport of 
education. But this cramming procéss—for such it 
really is—ignored to a great extent the cultivation of the 
reasoning powers, and left less room for taste, imagina- 
tion, and fancy. By general consent the Gradgrind system 
was discouraged, and children were not condemned to read 
mere collections of facts. The book before us, however, 
is less open to the above objections, on account of its 
being designed for the use of teachers, and not as a 
reading-book for children. As a compendium of infor- 
mation it is doubtless valuable, and will save much 
trouble in hunting for materials for object-lessons,and the 
information contained in ordinary cyclopedias, together 
with a great deal of that which would have to be sought 
for in dictionaries. The statement conveyed in each 
‘lesson’ is accompanied on the opposite page by a list of 
words, with their derivations and explanations. This 
occupies one column of the elucidatory page, the remain- 
ing column being made up of well-arranged questions on 
the subject-lesson. To some, these questions may 
useful, but good teachers know that youthful intelligence 
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must be probed by question upon question, according to 
the answer given, and the mere set answer to a formal 
question be discouraged. It is, indeed, this probing pro- 
cess that develops true education. The final result may 
be gathered up, or may be often left unstated, like the 
answer of a sum, which, though apparently the most im- 
portant part of an arithmetical operation, bears no com- 
parison to the educational value of the Jrocess by which 
the result is attained. Leading questions thus employed 
have their use, and are free from the delusive notion of 
merely taking a question and its answer without—as a 
school-boy would say—doing the sum. 

The so-called ‘lessons’ contain material enough in the 
way of facts and words for at least three or four ordinary 
lessons. To ‘read, mark, and learn’ should ever be 
accompanied with the remaining and most important 
part to ‘inwardly digest.’ It is by this means, and this 
alone, that imtellectual strength is attained. A good 
teacher will not be annoyed at frequent forgetfulness of 
facts on part of little pupils, but be ready to say with 
Romeo— And I'll still stay to have thee still forget.’ 





Scientific Industries Explained. By Alexander 
Watt. Edinburgh and London: W. and A. K. 
Johnston. 


This, we ought to have indicated in the title, is the 
second vol. on Scientific Industries, the first of which we 
have already had to notice. The book before us begins 
with an explanation and description of the electric light. 
By the aid of several good illustrations the explanatory 
text brings this interesting subject within the compre- 
hension of intelligent youthful readers. Among other 
applications of electrical action, this little volume treats 
of the deposition of alloys, electro-timing, and electro- 
typing in general. The telephone is also described. 
Perhaps the most interesting chapters are those on nickel- 
plating and the use of tungstate of soda and other anti- 
combustible appliances. This second volume is altogether 
a worthy sequel to its predecessor, and an interesting 
reading-book withal. Some valuable hints are given on 
the preservation of fish, meat, and other kinds of perishable 
food by means of salt, sugar, or by the application of a 
few well-known acids. To know that meat or fish 
immersed for a short time in water containing a small 
quantity of creosote will keep good for some time in very 
hot weather, is important to every housekeeper. To be 
aware also that by being immersed in a vegetable acid, 
such as wood vinegar, meat and fish will keep good for 
an indefinite period is of more value still to the thought- 
ful housewife. We have also some interesting accounts 
of the processes of preparing the tinned or canned meats, 
and other kinds of food, together with the now important 
process of refrigeration. After being landed in good con- 
dition on our shores after a long voyage, all that seems 
now wanting to ensure a continuous stock and supply of 
good fresh meat is the construction of refrigerating cellars 
or chambers at our ports or markets. 


How to Write English. By A. Arthur Reade. 
Louth, T. H. Houghton ; and London, Marshall 
and Co. 


The study of English is greatly increasing, and its 
importance more and more appreciated. The command 
which some celebrated speakers and writers acquired over 
our language was often erroneously attributed to the 
influence of a classical education. But this is shown to 
be erroneous by the powerful clearness of writers 
unacquainted with Latin or Greek, as Bunyan, Cobbett, 
and Defoe. The labour, however, of translating and re- 
arranging words gives power to the classical student over 
his mother tongue, irrespective of the nature or peculiarities 


nation papers of pupil-teachers failure in English com- 
ition is most common. Of course the necessity of 
bour is first to be seen, and next the wise direction of 
effort is no less important. Genius, according to some 
of our best thinkers, is the result of painstaking effort. 
Sydney Smith observed that ‘A man proves a miracle of 
genius because he has been a miracle of labour.’ In a 
similar manner Carissimi, when praised for the graceful- 
ness and ease of his melodies, replied, ‘ Ah ! questo facile 
quanto e’ difficile!’ which we may translate by, ‘Ah! 
with what difficulty is this ease acquired!’ Perhaps no 
writer shows more apparent spontaneity and freshness 
than Dickens, and yet a glimpse at Dickens’ manuscripts 
show the exceeding care and frequent revision with which 
he wrote. Every branch of human effort tells the same 
tale, that the perfection of art is attained by great labour 
with the result of the apparent absence of all art. The 
study of the best authors Mr. Reade wisely shows has an 
imperceptible though real influence in regard to style. 
Among modern writers Macaulay stands deservedly high 
in regard to vigour, animation, copiousness, clearness, and 
pure English. His English was often homely, but never 
vulgar. Mr. Ruskin’s style is so perfect that people are 
apt to value his sayings even more for their manner than 
their matter. We are especially glad to find Mr. Reade 
eschews the fine writing in which penny-a-liners are 
often tempted to 4m gives us some amusing 
examples trom the Dazly Telegraph, whotold the public 
that the miners’ grievances ‘found a friendly echo in the 
philanthropic breast of Lord Shaftesbury.’ 
Dr. Johnson's unread writings and much-read talk are 
an excellent commentary on the unsuitableness of the 
former and the attractive force of the latter. This is 
amusingly exemplified in one of his letters to Mrs. Thrale 
in which he wrote :—‘ When we were taken upstairs, a 
dirty fellow bounced out ot a bed in which one of us was 
to lie.’ This was changed by the Doctor in his book for 
the following :—‘ Out of the bed on which we were to 
repose there started up at our entrance a man as black as 
a Cyclops from a forge.’ This love of fine words is often 
a snare. An earnest preacher once evidently taken with 
the word so/itude thus impressed it upon his hearers :— 
‘The devil tempts us sometimes in our solitude, and 
sometim:s when we are alone!’ 

We have transgressed our limits, or would also commend 
the good taste of Mr. Reade in recommending the 
avoidance of slang and vulgarity on the one hand as tho- 
roughly as he discountenances fine writing, technicalities, 
foreign words, and in short any departure from what people 
most readily understand, and which refuses to court a smile 
by pandering to a low taste. The grammatical details are 
given in as readable and pleasant style as the general 
introductory recommendations. Altogether the book is 
much to be commended. 


Board-School Gymnastics, for Home and School 
use. By Alfred T. Story. London: L. N. Fowler, 
Ludgate Circus. 


Gymnastics has long formed a part of education, and 
is coming more and more into use. Boys have made 
cricket and their other athletic games armen | popu- 
lar since Hughes, Kingsley, and others associated physi- 
cal exertion very closely with Christianity. With girls, 
gymnastic exercises have been mostly restricted to a few 
perfunctory performances with a back-board, a few rings, 
and a little irregular exercise with the dumb-bells. e 
little book before us gives a systematic course of exer- 
cises by which uniform and re ee of the 
bodily powers can be attained. e author wisely ob- 
serves that, ‘ What is required is not to make acrobats 
and athletes of children,’ and that ‘the simpler move- 
ments of the wand and dumb-bell exercises can be done 





of the foreign language he studies. This truth of the 
need and value of labour, great and incessant, to attain 
facility—we talk not of perfection—in plain English is 
shown by Mr. Reade to be indispensable. In the exami- 


by the youngest children.’ The appliances recommended 
are so simple and inexpensive—comprising a few plain 
rods or wands, a few pairs of wooden dumb-bells, and a 
' number of wooden rings—that the cost is simply next to 
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nothing. The exercises are not only clearly described, 
but what is of far greater importance, accompanied with 
clear illustrations, and advice as to the number of times 
each exercise should be repeated. Of course these exer- 
cises fail in the zest of enjoyment that good games im- 
part, but games of an athletic kind for girls seem yet to 
be developed. The battledore and shuttlecock is a poor 
and mostly solitary affair, and the skipping-rope involves 
violent exertion that is liable to result in colds taken by 
subsequent rest. Another hindrance to good out-of-door 
games for girls is the want of room except under favour- 
able circumstances. With these difficulties, a careful resort 
to such regular exercises as this book details is to be re- 
commended as almost indispensable for health. 





English Poetry and Prose, selected and edited | 


by Thomas Arnold, M.A. 
Green, and Co. 


This collection on the lines of Chambers’ ‘ English 
Literature’ and innumerable others, contains specimens 
from mostauthorsof repute, chronologically arranged, from 
the latter part of the seventh century, beginning with 
Caedmon (A.D. 680), down to the present date, marked by 
the recent death of Carlyle. No living author being 
quoted, the editor has thereby avoided invidious com- 
parisons ; but in a book of such comprehensive design 
we ought surely to find the names of Adam Smith, Bloom- 
field, Franklin, Alison, Burney, Elliott, Ellis, Palgrave, 
Nicol, and many others of unquestionable repute. Surely 
we ought to expect that the names of Bulwer and Disraeli 
would find a place beside that of Thackeray! Of course 
many omissions must be made in any book of selections, 
but these omissions ought to comprise the less known in- 
stead of the most popular and well-known authors. We 
fail also to fall in with some of Mr. Arnold’s headings. The 
term Anglo-Saxon, we thought, was now being shunned 
by all thoughtful writers. The writers of the pre- Norman 
period may be classified under the term Old English, in- 
stead of this latter term being arbitrarily forced to do duty 
for Chaucer and his times. The term Renaissance is 
scarcely applicable, we think, to the literature of the 
early Tudors. In fact, these headings, unless chronolo- 
gical, ought to be free from unauthorised and fanciful 
terms. We are grateful for the translation appended to 
the extracts from Alfred and a few other writers of the 
early English period, This is followed by a copious 
footnote explanation of obsolete words from the latter 
part of the 13th to the middle of the 16th century, when 
the language approached its present form. The brief 
introductory notes are perhaps not to be complained of, 
as the book is poor ced a sequel to, and designed to be 
used with, the author's ‘ Manual of English Literature.’ 


London : Longmans, 


Handbook of Competitive Examinations. 
London: Longmans and Co. 


We feel sure that many of our readers will thank us for 
drawing their attention.to this really valuable handbook. 
Candidates for admission to any department of Her 
Majesty’s service will find it indispensable. Dr. Crawley 
has done his work admirably. The book has the ad- 
ditional merit of having been corrected up to date 1882. 


The River Singers. By William Robson. 
London : Wesleyafi-Methodist Sunday-School 
Union. 


We have nothing but commendation to express in 
regard to this book, which gives us an account of the 
influences of religion on the most ignorant of our 
neglected juveniles. 


Senior Scholar's Tablet- Book for 1882. 
London: Wesleyan-Methodist Sunday-School 
Union. 


These neat little books are brimful of good matter 























or every Sunday throughout the year. Headed by a 
well-drawn outline illustration—excellent for a small 
exercise in drawing—we have the Scripture lessons for 
the day, followed by an important passage called the 
Golden Text, a Hymn Verse, and two leading ques- 
tions on Christian faith and duty. On the obverse, or 
page following, we have a page of Home Questions on 
these lessons, with blank lines for the written answers. 
The Tablets being in turn to be detached, renders a stiff 
cover perhaps needless. The books and the arrange- 
ments are highly to be commended. 


Junior Scholar’s Tablet-Book for 1882. 
London: Wesleyan-Methodist Sunday-School 
Union. 


This book for junior scholars is on the same plan and 
marked by the same carefulness as that for seniors, but 


’ with of course easier questions and exercises. 


Kilkee. By Eliza Kerr. London: 
Methodist Sunday-School Union. 


The locality of this juvenile story is on the north-west 
coast of Ireland, the wild grandeur of the scenery being 
descriptively interwoven with the incidents of the tale. 
Amid exciting and by no means unnatural adventures, the 
good conduct of a Sunday-school boy wins general 
attention and respect for his religious principles. His 
enemies are subdued by his forgiving spirit, combined 
with unflinching courage under dangers. One of his 
bitterest enemies died in peace on being assured of the 
forgiveness of Willie, the little hero of thetale. There is 
nothing of the sensational school, though plenty of 
incident, in this highly-commendable little tale. 


Wesleyan- 


Fables. By G. Washington A®sop and Bret Harte. 
London: E. Hamilton, Paternoster Square. 

This little brochure may amuse ‘ children of an older 
growth ’ who will not be misled by the undisguised cyni- 
cism which pervades its pages. Some familiar fables are 
cleverly travestied and accompanied by humorous though 
roughly-drawn illustrations. The moral, often far-fetched, 
is not the less humorous on that very account. 


Our Little Ones. 
Griffith and Farran. 


This is a very good number of a periodical, of which 
we have, on more than one occasion, spoken well. 


January, 1882. London: 


Mack’s Scrap Packet. London: W. Mack. 

In this packet there are two hundred different pictures, 
suitable for placing in a child’s scrap-book. Some of the 
illustrations are of rare beauty. 


The Anchor Pens. London: J. Walker and Co. 


Messrs. Walker and Co. have sent us several boxes of 
their new anchor pens. We have used No. 3 (Broad 
Points) instead of the ordinary J pen, with thoroughly 
satisfactory results. The anchor pens are not only easy 
to write with, but hold an unusual quantity of ink. 





Wesleyan-Methodist Sunday-School Maga- 
zine for 1881. London: 2, Ludgate Circus 
Buildings, E.C. 

This charmingly-bound volume, brimful as it is of 
useful and entertaining matter, deserves a wide cir- 
culation. Many of the contributors are trained teachers 
of the ripest experience, Mr. Bailey, Headmaster of the 
Southlands College, and Mrs. Greenup being among 
the number. The papers supplied by the contributors 
just named are of special value, particularly to the young 
teacher. It would be hard to find a more nga ns 

t 


sent for a Sunday-school teacher than this 
volume, 
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SLIDING SONG. 


Words by Grorct BENNETT. Music by T. CRAMPTON. 
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‘We beg to announce that any of the songs which have appeared st back monte of | of the Practica, TEAcnER may now be obtained separately, 
price 6d. per dozen, post free. 
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Querp Column, 


@@ As the answer to a single question often entails an expense six or seven times greater than the cost of the 


complete 


key to any of the Arithmetics or Algebras ordinarily used, the Proprietor of this Journal 


would be glad if students confined themselves to questions, the full working of which is not published 
RULES. 


in the form of a ‘key.’ 


1. Each correspondent is restricted to one question. 


We should be much obliged if correspondents who send 


numerical or algebraical questions for solution, and are able from any source to give the required answer, would 


do so, 


It would save much time at present spent on verification. 


2. No query can be answered unless accompanied by the real name and address of the sender, not necessarily 
for publication, but as a guarantee of good faith and for facility of reference. 


3. Replies will not be sent through the post. 


4. Correspondents are requested to write /egid/y, and on one side of the paper only. 
5. Correspondents wishing us to recommend books for any (other than the ordinary Government) Examinations, 
or to answer any questions concerning that Examination, must, in all cases, send a copy of Regulations up to 


date. 


6. Queries must reach the office not later than the 15th of the month, or they cannot be attended to in the 


following issue. 


*.* All communications for this column should be addressed 


* The Query Editor,’ 


The Practical Teacher 
Pilgrim Street, Ludgate Hill, 





Arithmetic. 


1. YELSERP, Southampton.—A company is formed in which 
the liability of each partner is limited to the amount of his 
shares. There are 500 shares of £10 each; after 3 calls have 
been made of £2 ona share, it is found that the concern is a 
failure, and its affairs are wound up. At this period its assets 
amount to £10,217 Os, ojd. and its liabilities to £15,763 17s. 6d. 
How much will the company be able to pay in the pound after 
all the remaining calls are paid up ? 

Amount to be called up = Go 4 
= £2000 


r oe a 8 £ ad 
*. 15763 17 6: 1 i: 12217 0 Oo} : Dividend. 
20 20 


315277 244340 
12 12 


3783330 2932080 
4 4 


15133322 11728323 
20 


)234566462( 15s. 6d. Ans. 
1513332 

8323326 

7566660 


756666 


2. J. SKELETON, Jersey.—(¢) A person invests. £4620 in 
the 3 per cent. Consols at 92; what income does he receive, 
the brokerage being 2s. 6d. in the £? (4) Also what amount 
does he receive annually from his investment, after deducting an 
income-tax of 7d. in the £? 

Income on £1 = _3_ 

(a) ncome 0 ee: ; 523” 
3X 4620 

g2t é 

420 P 
3X 4820 x 
737 £ 
67 


rome 4 It . 


(4) Net income on £1 = 19s. 5d. 
»*» Net income = 19s, 5d. x *49°* 


.. Income 





London, B.C. 
r S | 

233 , SAKS £ 

4 L 67 ) 

146 Is. 223d, 


3. P. M‘PHERSON, Glasgow.—We shall be pleased to give you 
all the assistance we can, but ought not to send senstamped 
letters, ger us to pay double postage. 

A family of 14 persons has pee for 30 days; after 21 days 
4 more persons arrive: how long will the food last ? 

After 21 days the provisions would have lasted the original 
number, 9 days. t 

Total number of persons = 18. 

*, 18 pers, : 14 pers. :: 9days : Time the remainder of the 
provisions will last ; 


=7 days. 
.. The provisions will last 21 days+7 days=28 days. 


4. MONTE CRISTO.—A gentleman bequeaths 4 of his estate 
to his son, and } of it to 3 friends (A, B, C) in shares, in the 
ratio of 3:2:1; he afterwards disposes of £500, and then divides 
the residue between B and C : one, in the ratio of 4:1. If 
C’s portion comes to £6,500, how much does each of the others 
receive? , 

C’s portion=} of } of the estate +} of (} of the estate —- £500) 

=y'5 of the estate + Jy of the estate — £100 


=573 of the estate — £100 
go 


= as ” ” Py’ £100 
.. ds of the estate -— £100= £6, 500 
zs of the estate= £6,600 
.. The estate = £6,€00 x 48 
=£74,250. 

Son receives } of the estate= £37,125. 

oa } or 4 of 4 of the estate =} of theestate= £12,375. 
” ASTN35 A 12375 i. £6,500 + £500) 

= ’ —~ £19, 

= £ 17,759- 

5. X. ¥. Z.—Two boys start at the same instant from the same 
corner of a square, the length of one of whose sides is 200 yards, 
and they ran round it in opposite directions. One (A) runs at 
the rate of 100 yards in 15 seconds, and loses two seconds in 
turning a corner ; the other (B) runs at the rate of tuo yards in 
16 seconds, loses one second in turning a corner, Where 
do they meet ? 

‘ arrives at the first corner in 30 seconds, 


A turns 
and B ,, 
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A arrives at the opposite corner in 62 seconds, 
and A turns the opposite corner in 64 seconds : 
Now in (64 — 33) or 31 seconds B has run }} of 200 yards ; 
.. B is gy of 200 yards or 6} yards trom the opposite corner. 


Point where they meet = ra of 6} yds. from opposite corner 


fs 
~ of - ) » 
= 3, yds. from opposite corner. 





6. Kappa, Weston-super-Mare.— Water runs into a cistern by 
one pipe and from it by two, in each pipe at a uniform rate when 
the pipe is open. The cistern holds 1,000 gallons. If all three 
pipes be open at once, the cistern supposed full, would empty 
itself in 200 minutes. If one escape pipe and the supply pipe 
only be open, it would, if empty, fill in 200 minutes. But if the 
other escape pipe and the supply pipe be open, in 100 minutes. 

How long would it take the two escap: pipes to empty the 
cistern if the supply pipe were closed? (London Matric., 
June, 1881.) 
Quantity einptied in one minute when all the pipes are open 
= yh» of 1,000 gallons 
=5 gals. 

Quantity filled in one minute when the supply pipe and first 
escape pipe are open = 7}, of 1,000 gals. = 5 gals. 

*, Quantity emptied in one minute by second escape pipe 
=(5 +5) gals. 
= 10 gals, 

Quantity filled in one minute when the supply pipe and second 

escape pipe are open = ;}5 of 1,000 gals. = 10 gals. 
*. Quantity emptied in one minute by first escape pipe 
=(5+ 10) gals, 
=15 gals. 
Quantity emptied in one minute by the two escape pipes 
= (15 + 10) gals, 
=25 gals. 

.. The two escape pipes would empty the cistern in 

(1,000 + 25) minutes. 
= 40 minutes. 


7. Tuyner.—A, B, and C will trench a field in 12 days; B, 
C, and D in 14 days; C, D, and A in 15 days; and D, A, and 
B in 18 days. In what time will it be done (1) by all together, 
(2) by each separately ? 

» C will trench in one day yy, 
” a> 
” 1d» 
’ A, ” 1s ; 
.. (By addition) 
3 ’ B, »D) ” 


) 


Yotyetistys 
— 105 +90 +84 +70 


D will trench in one day ,° 


A »” 
B 
Cc 


=27;°Jy days; 
Ath" days 


= Itty days. 





8. H, AsH, Lechlade.—From a sum of money I paid first } of 
$ of the whole ; then $ of what was left ; and after paying a fourth 
= y remainder I found I had only 5s. What money had I at 

rst 


I first paid of 2 or jy of my money ; 


3 
-. I had left #¢ of my money. 
I then paid } of what was left ; 
.. I had remaining } of what was left, or } of 3{, or $$ of my 
money, 


I then paid } of the remainder ; 


5 
.I had left 3 of the remainder, or : of Pd , or #; of my 


21 
money. 
.. fr of the amount =5s. 
=z Is. 


vi ” ” 
.". The amount=a guinea. 


9. W. W. Potter, Greens Norton.—A_ person invests 
£18,150 in the 3 per cents. at goj, and on their rising to 91, 
transfers it to the 3} per cents. at 974 ; what increase does he 
make thereby in his annual income ? 


| ie £ 
90Z : 18,150:: 100 : Stock in first case 
4 4 


363; 74602 
200 


= £20,000 Stock. 
Income in first case= 3% on £20,000 
= £600. 


ki Bh 
974 : 91::2¢,62¢ : Stock in second case 
2 2 4,000 


“196 WBE 
a 4 
3 4,000 


56,000 


—_ 


£18,666 13s. 4d. Stock. 
Income in second case = 34% on £18,666 13s. 4d. 


£18,666 13 4 
34 


56,000 0 o 
9333 6 8 


£65333 6 8 
20 


s.6°66 
12 


d.8°4¢ 
£653 6s. 8d. 
.*. Increase in income = £653 6s. 8d.— £600 
= £53 6s. 8d. 


10. R. B., Northumberland.—If 2 boys and 1 man do a 
iece of work in 4 hours, and 2 men and 1 boy can do the same 
in three hours; find in what time (1) a man, (2) a boy, and 
(3) a man and a boy together, respectively, can do the same. 
1 man and 2 boys can do the work in,4 hours, 
and 2 men and 1 boy on - - 
.*.I man and 2 boys can do in one hour ; of the work, 
and 2 men and 1 boy a = 
-*. (By addition) 
3menand3boys 4 » +4 
= 1s 
” Ya > 3 


1 man can do in 1 hour }— xy of the work, = 
5 


and tboy =» 


.*".I man and 1 boy is 


= ” 
” t—yvs ” 
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(1) .*. A man can do the work in 4° hours 


= 7} hours 
(2)... Aboy ,, as 18 hours 
(3) .*» A man and a boy,, 3,2 hours 
= 5} hours 


11, J. HowARD, Longton.—-A, B, and C enter into partner- 
ship, with capitals which are as 1:2: 3. In six months A 
withdraws one-half of his capital, but restores it after three 
months more. At the end of four months from the commence- 
ment, B‘withdraws one-third of his capital, and two months 
after, C adds twice as much as B withdrew. How should a 
profit of £658 10s. be divided at the end of a year? (Civil 
Service Exam., April, 1881.) 

The capitals of A, B, C=}, }, 4 of whole capital, respectively. 


.. (Proportionately) 

A’s capital for the year=(} x9) + (q's x3 

=$+4 , 
| =i. 

aa pe =($ x 4) + (} x 8) 
=$+4 
= 2% 
= 48, 

C’s ” ” =( x 12) +(} x 6) 
=6+4 
= 


6 +112 +26 
+t _* ot = 439, 
£658 los, +439=£1 Ics. 
“. A’s share= £1 10;. x 63=£94 I0s.; 
Bs » = 9 X&82= L168; 
Cs » = »» %264= £396. 


12. ANDEFFARD.—I buy a field for a thousand pounds, for 
which I receive £30 a year rent, which I invest as soon as 
received at 4 per cent. compound interest. At the end of 3 
years I sell it again for £1,030, What have I lost or gained 
by buying the field instead of investing the purchase-money on 
the same terms as I did the rent ? 

Rent + interest at end of 2nd year=£30+4% on £30+ £30 

=f£60+41'2 
= £61°2. 
= £61'2+4% on £61'2 
+ £30 
= £91'2+42'448 
= £93°648 
.*. Total amount = £93°048 + £30 
= S122 


”» ” ” 3rd ” 


Compound interest on £1,000 for 3 years at 4% :— 
Amount at end of 1st year= £1,040. 
and ,, =£1,040+4% on £1,040 
= £1,040+ £416 
= £1,081°6. 
» =£1,081°6+4°/, on £1,081°6 
= £1,081'°6 + £43'°264 
= £1,124°864. 
”. Compound interest = £124°864. 
“. Loss=£124°864 -—£123°648 
= £1'216 
=£I1 4s. 334d. 


” 99 


” ” 3rd 


13. J. E. Rowey, Sedgley.—If goods bought in London at 

a guinea be exported to New York, at how many dollars should 

they be sold there, in order to cover all expenses ; estimating the 

export charges to be 74 per cent., and the sale charges 5 per 

cent.; the course of exchange being 6 per cerit. premium for 
bills on London? (A doliar is worth 4s. 6d. at par.) 
74 per cent. + 5 percent. = 123% = } 

Net amount in dollars = (= xf x7 

er ae 

4 


= 4%, 


25 
. The goods must be sold for (= x 2) dollars 


528 dollars 
§ dollars 5824 cents. 





14. H. T. KNowiTon, Southampton.—A mixture of soda 
and potash, dissolved in 2,540 grains of water, took up 980 
grains of aqueous sulphuric acid, and the weight of the com d 
solution was 4,285 grains. Find how much 
much soda the mixture contained, assuming t 


tash and how 
t the aqueous 











sulphuric acid united with soda in the proportion of ins to 
3 re with potash in the quupediion ea to 48. ** Famblin 
mith, 
Quantity of potash and soda = {4,285 - (2,540+980) } grains 
= (4,285 — 3,520) grains 
. = 765 grains. 
{{ times potash + $$ times soda = 98o grains. 

_. gig Of potash + yy of soda = 20 grains. 
Multiplying by 96, Twice potash + 3 times soda = (20 x 96) grs. 
= 1,920 grs; 
But, potash + soda = 765 grains, 
.. Twice potash + twice soda = 1,530 grains ; 

»*. (By subtraction), 
Soda = 390 grains. 
Potash = 375 grains. 





15. Disco.—A merchant sells 72 quarters of corn at a prom 
of 8 per cent., and 37 quarters at a protit of 12 per cent. ; if he 
had sold the whole at a uniform profit of 10 per cent. he would 
have received £2 14s. 3d. more than he actually did ; what was 
the price he paid forthe corn? (Barnard Smith.) 

Suppose the cost price were £100 per quarter, 

Then the profit would have been £(72 x 8 + 37 x 12)— 
= £(576+444) 
= 1,020. 
If sold at a uniform profit of ro per cent. the profit would 
have been £{(72+ 37) x 10} 
= £1,090, ; 
Difference of profits = £1,090 - £1,020 
—t £70. 
, a eee g . 
78 : 2 14 3 :: 10f : cost price per qr. 
10 


Algebra. 


1. T. A. MumMeERY, Folkestone.—Find the exact value of 
the Compound Surd : 


3 — ° 3 Seas 
me a /108+10 - we »/108 - 10 
. 3 ae = = 
Assume J Vi08+10 = r/x+y, 
3 ——E 
Then if »/ 108 - 10 = Jx-y 
By multiplication, 2/108 - 100=x - y? 


J8=2-y 


x-y'=2 





3 = ‘ 
Again, a/ Vib +10 = Jxty 


Cubing each side, /108+10 = /x9+32y +37? /x+y* 
.. P+ 34 = 10 
Substituting value of, 7° + 3y(9?+2)= 10 
Y+y' t= Io 
47? + 6y= Io. 
This equation is satisfied by y = 1; hence x = 3. 


nf) Siive~,/ fa-w 
J3+t - (/3-1) 


gtr — /3+t 
2. Ans, 





2. J. Forrest, Guisbrough.—A man travels 5 miles in one 
day, 8 the next, 11 the next, increasing his journey regularly at 
the same rate; in how many days will he travel 735 miles ? 

This is a question in Arithmetical Progression, where a (first 
term) = 5, d (difference) = 3, s (sum) = 735, and » (No. of 
terms) is required. 


_ 20+ (n—1ya | 
. 735 = 2 x 5+("—13 | 


= }r0+ 30-3 x 


x 
viz 
7 





ee 
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| *2 


\ 
1470=7n + 3" 
n+ 1 =490 


nu? + M+ (iP=agorit 


=1rgp? 
a+]f= +144 
ma bigi- ;{ 
|. m= 21 or— 23}- 
It is apparent that the negative value is inapplicable, and 
therefore No. of days = 21. 


3. H. Trip.eron, Chesterfield. —Divide the number a into 
two such parts that the sum of the quotients obtained by dividing 
one part by »z and the other by # may be equal to 6.—Hamdlin 
Smith, 

Let « = one part, 
Then a — x = other part 

3 x a-x aé 
m n 
nx + am—mx = bmn 

nx —- mx = bmn-am 
(u—m)x = (bn-a)m 
. om (6m —a) m 

7 + ane 
or (6— 5a) (one part). 

mi— 

(a—tn) m 
m— 
_am—an-—am + bmn 


Other part = @ - 





wi~-n 
__ (bm -- a) 2, 
m-th 


4. J. Timms, Tronbridge.—If 2°+ ax +, and +° + ¢x +d, have 
a common measure of the form x+¢, show that ¢ =i-8 
If x +-¢ measure «° + ax+ and x*+¢x+d, it will also measure 
their difference ; 
*. @+e will measure x*7+ax+6-(2°+exr+4), > 


- - » ax-e@+b—d, 
” ” ” an vate Si 
” ” ” + — ; 
a--¢€ 
b d 
. @€= —— » 
a-—e 


Nole.—Writing very good. 
5. W. B, Kingston.—-Transform 12345678 from the decimal 
to the duodecimal scale, and also to the scale of 7. 

*12 | 12,345,678 

12 | 1,028,806... 

12 | 85,733...10 

12 | 7.144... 

12 | §95-. 

12 | 49... 


Qa 


i al 


12345678 in the decimal scale = 41745 ¢ 6 in the duo- 
decimal scale, 

7 | 12,345.678 

7 | 1,763,668 .. 

7 | 251,952... 

7 | 35+993--- 

7 LS 14!.. 

7 1 734--- 

7 | 104.. 

7 | 14.. 

2... 

12345678 in the decimal scale = 2066 36142 in the scale of 


seven, 


6. JeNntsa.--If (; 5 ee ) : (x tay+si show that 
a4 7 ray vy"s 
either %, Ory? = sx. (Science and Art, May, 1881.) 


AanwanF & 


° 


2 








t 2 2\2 (x+2v+2)" 
‘wa a 


Then ea ) =.» 


Then P28 + gts? + xy? + gcve® + 2tv%s + arty: 
aty*z? 
_ +47 ++ gry tox: tays : 
4 
- yes" +4x*s? +x%y? +4xys* +22y%s+4x%yz 
= x35+ 4qxy'st x29 + gxtys + 2x°s? + gays’, 
1 P82 +2092? + e%y? — aay*z - 23s - a3 = 0, 
o» (22 — 202+ @*) — xz (a@* - 272+") = 0, 
” y* (@ —2)* — wz(@ -2)* = 0; 
y® must equal az, 
or (#-:2)* ” oO; 
if (#-s)? =o, thene =z. 
@ = 4%, ory? = a, 

















































g 
a 
+ t | 
8 = } 
: gaa | 
= = s-ikSa | 
+ 2 a Peis | 
y mos |S SSE fa 
e PL Sits fr bi jtel ite 
-o ° a el e v.} =~ 
av a pe sirge sis Rel giP on 
toSiene [to [ll liggioc | eigiti++ 
aol y RelRine|O [as] tT 88 & 
Sea" S|_ lean sit [Ealsige~ 
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9 eels Ti+ 4! | Bei eSed x 
a Fit Ltt lesigl t 9 4 
fy | 2 oo | fre o |» 7 op leg fee |? nS) ls 
} « SS) Spe sia Rg] gps 8/8 aaltl 3 
§ ] © | 
= ENS Rlonin [Reizfesig (oF) || 2 |l 
m Oe ile ed be ba A Ler 8 &|— a. 
» Welle | +} | ++! | gia ao 3 
fS- S&aiahil. 2 | jpeg =O 
S 800| of 2 &/8 R® ++ SS2 26 
7 cl 
Sey BRIS j82) Be 22) | .. 
¢*. | +H = Oe 4 
3 wee “2 -“—- oe 
< 4%) S& ~ © 
BTA ge A Pp 
“ 
, & a 
} ot ed ry -— ~ 
— w” a 
ers. | + ° 
me | sy a 
“ys ps S 
wt < > 
© ar ~~ 
+8 i. oh 
a & o 
8+ ~ 8 
ae = 
& + ° 
+o > ~ 
7 
| & + 
t. os < 
re) nn 
ws & 
+ - ~ 
= p = 
‘Re . 
° 
oR = 


8. ENQuireR.—A and B walk over the same ground, going 
out one way and coming home the other, but they start in op- 
posite directions. A walks 3} miles per hour, and B walks 4 
miles per hour. A wants a quarter of a mile of being half way 
when he meets B, Required the length of the walk. 

Let «=length of walk in miles, 


Then : - $= distance walked by A when they meet, 


And = +} = ” ” Bw» , 
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- fF $2taf 7 jz 
bs (5-3 )+31=(5+2)+4 
8-34 Bat! ys 
+ 15 4+ 
axr—T_2x+! 
15 16 
324-16 = 30x + 15 
32x. - 30% = 15+16 


2x = 31 
‘£2 = 154. 


. Length of walk = 154 miles. 


9. N. A. B.—Solve— J 
Joxtit qx -3=13. 
ov ti+ / 4x - 3 = 12 





Squaring each side, 9.0 +1+ 2 Jigz +1) (42-3) +4% -3 = 169 | 


130 - 2+2 ,/2627 — 230 — 3 = 169 
Transposing, 2 ./362* - 23a — 3 = 171 — 13 
Squaring each side, 4 (36a - 232 - 3) = 29,241 — 4,446 + 1692? 
144@7— g2a -12 = 29,241 — 4446x + 169.2° 
Transposing, 144.c? - 1692x° — 92x +4,446x% = 29,241 +12 
— 25x* + 4.354% = 29 253 
gt . 4.354% _, _ 29283 


2 2 
Completing the ) - Maca, (217 2 4.739,220 _ 
square ocey 25 25 ™ 625 
29.25% 
eX 
wxz_4+739.329 — 731.325 
625 
4.008 004 
— 625 
Extracting square root, x- 2177 _ 4 2.002 
25 25 
x =e & 2,002, 2,177 


25 25 
4.179 9, 178 


— 167-4 - 
25 25 = 10745 or ie 





Mensuration, 


1, X. L, C.R.—The radius of a circle is divided into six 
equal parts, and at the five points of division straight lines are 
drawn at right angles to the radius to meet the circumference. 
Find the lengths of these straight lines in inches to three decimal 
places, that of the radius being one foot. 


37 

















OS) FF be 8 


Each of the divisions of the radius = } of 1 foot =2 inches. 


Al = n/12?- 23 (i. 47)—= 4/140 = 11°832.. . in. 
B2 = ,/12*—4? = ./ 128 = 11°313. . . in. 


C3 = ,/12*-6 = ./ 103 = 10°392. . . in. 
De= J/12*-B = J/co = 844... in. 
Es © a/ 12? - 10%= 44 = 6633. . . in. 


as 


2. T, J. Beynon, Saint Clears.-—A ship's hold is 99 ft. long, 
40 it. broad, and § ft. deep; how many bales can be stowed in 
| it each 3 ft. 6 in. long, 2 ft. 8 in. broad, and 2 ft. 6 in. deep, 
| leaving a gangway of 4 ft. broad ? 
| NMote.—Vhe gangway runs round the hold. 

Cubical content of hold (without gangway) 
={(99-8) x (40-8) x5} cub. ft. 
=(91 X 32x 5) cub. it. 
| Cubical content of a bale = (34 x 2$ x 24) cub. ft. 


} 2 
a 
& No. of bales = gt x 32x $37 x¥x§ 
13 16 . 
on SAX ZEXLXS 
oT KEKE 
= 624. 


| 
. E. E. ATKtnson, Millom.—The sides of a rectangle are 
| 16 and 24 feet; what breadth of border. must be taken off all 
round that the remaining area may be 240 sq. ft.? 
Let x = breadth of border in feet ; 
Then (24 — 2x) x (16 — 2x) = area of remaining portion in sq. ft. 
.*. (24 — 2x) x (16 — 2x) == 240 





384 — 80x + 4.27 <= 240 
4c? — 80x = 240 -— 384 
% aba 
x — 20% = — 36 F 
Completing the square, +°— 20x + (10)? = — 36+ 100 
| ’ Extracting square root, x —10 = +8 
x= + 8+10 
o’s & == 18 or 2, 


| It is evident that 18 is inapplicable, therefore breadth of 
border = 2 feet. 

Note.—As this question is solved by Algebra, it should not 
have been placed under Mensuration in the Examination Paper. 


4. T. Hestop, Aldoth.—Two townships, A and B, having 
but one church, contribute to the repairs thereof in the propor- 
tion of 4:5. It so happens that the church has a conical 
wooden spire which wants the protection of a little paint. The 
circumference of the spire’s base is 47 feet, and the altitude is 
20 yards. Now the township A paints the upper part of the 
spire with black paint, and the township B paints the lower 
part with white paint. How far from the spire’s base will be the 
boundary between the two colours, the price of white paint 
being twice as great as the price of black paint? 

Part to be painted by A: part to be painted by B 
+3 4#X2°:5 x I 





i¢ 4S Si 
*, Part tu be painted by A = 4%, 
B 6 


Surface of spire = (cif. of base x slant height) +2 
Diameter of base = 47ft. + 3'1416 

14°96ft, 

Tes. 

= (748) * + 66° 

a of $k ‘9504 + 3,600 

= /3,655°9504 

= co'46ft. 

. Surface of spire=(47 x 60°46 + 2) sq. ft. 
= 1,420°81 sq. ft. 

= yz'; of 1,420°81 sq. feet. 
= $74°34 sq. ft. 
and ” ” ” B= 546 47 §q. ft. 

The surface to be painted by B is the surface of the frustrum 
of a cone, and equals the sum of the perimeters of the two ends 
multiplied by half the slant height. 

Let / = perimeter of the upper end of the frustrum, 
and let 4 = the slant height of the frustrum. 

.. Surface to be painted by B= (47 + f) x - . 
60°46 — h 

‘ 


Radius wt De a 
Slant height ... 


3 Surface to be painted by A 


and » Ampx 


60°46 - 
2 


” ” 


h 
px ~ =874°34 


| (47 + 9) x * = 546-47 


60°46 p — ph eet 
47 4 + ph = 1,092°94 


ee ae 
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(By addition) 
60°46 p + 47h = 2,841°62 
p= 284762 - 47 4 
; ? aad 
A(2,.841°62 — 47h) s 
kA outeul fhe 
474+ 60°46 1,092°94 
2,841 624 + 2,841°62 A — 47h? = 66,079°1524 
47 A* — 5,683'24 4 = — 66,079°1524 
A® — 12092h = — 1,405°9394 


A® — 120°92k + (6046)* = 3,655°4116 — 1,405°9394 
= 2,249°4722 
h — 60°46 = = 47°428 
hk = + 47°428 + 60°46 
.. 4 = 107°888 or 13 032. 
.. Boundary. will be 13'032 ... feet (on the slant height) from 
the base. 


General. 


1. W. Booker, Sheffield. —Your solution to Query 43 is in- 
correct, You take for granted what has to be proved. 


2. D. Rowe, Dunstable.-Your solution to Query 42 is in- 
correct, You say, ‘Then the fourth side of the quadrilateral will be 
equal to the fourth line,’ without any reason for this conclusion, 
The correct solution is entirely different to your method. 

In your solution to Query 43 you do not prove that the per- 

ndicular lines wili fall as you have drawn them, and therefore 
it is éwperfect. There is a simpler method of proof. 


3. W. W., Stratford-on-Avon,—You must complete your ap- 
prenticeship to be qualified as an Ex-P.T. 


4. GRAMMARIAN, — ‘ Heavy ’—Adj. qual., pos. deg., qual. 
the noun ‘ ivy-tod.’ 


5. G. N., Birkenhead.—Y our easiest course is to get qualified 
as a Certificated Teacher in England, Your certificate would, 
we believe, stand you in good stead abroad. 


6. A. D., Peckham.—The liberty of the English Press was 
established fully about 1780. The London printers were the 
first to claim the right of reporting Parliamentary debates. 


7. Lipretto, Enfield.—We should advise you to apply to 
the undermentioned firms for their list of works such as you 
require : 

Messrs, Blackie and Son, Old Bailey, London, E.C.; 
Messrs, Winsor and Newton ; or to 
Messrs. George Rowney and Co. 


8. W. D. Nicuoras.—The publishers of Carlyle’s works are 
Chapman and Hall. The prices vary from 2s. a volume to £15 
the set. 


9. E.. Cross, Faversham,—A box, including its lid, is made 
of six equal square lamin, Where is its centre of gravity when 
its lid is turned back through an angle of 180°? (Science and 
Art, 1881). Now, i! the three laminz forming the bottom, back, 
and lid be considered in the new — it is clear that the 
centre of gravity of these three is the centre of the back, z,¢., the 
intersection of the diagonals. 

Again, the centre of gravity of the two sides is the middle 
point of the line joining their centres of gravity; and the centre 
of the front is the intersection of its diagonals. Since these 
laminze, the two sides ard the front, are in the proportion of two 
to one, the centre of gravity of these three will be } of the dis- 
tance between these centres of gravity from the front. If, now, 
these laminz be taken, three and three, since their weights are 

ual, the centre of yravity of the whole will be midway between 
their centres of gravity. Now these centres of gravity are on the 
line joining the centres of the back and front, viz., at the centre 
of the back and at a point 4 of ¢ or } from the front. Therefore, 
the distance between the centres of gravity is } of the whole 
line. 

Wherefore, the centre of gravity of the whole is} of the 
distance between the centres of the back and front from the 
back. 

Mathematics. —Mansford’s Euclid, 1s. ; Todhunter’s Algebra, 
2s. 6d.; and Trigonometry, 2s. 6d. 

Mechanics. —Todhunter’s Mechanics, 2s. 6d.; Galbraith and 
Houghton’s Hydrostatics, 3s. 6d. 

Physiography.—tuxley’s Physiography, 7s. 6d. 


10, Ex P. T., Weston.—Order the syllabus through your 
bookseller, and then consult the nearest certificated teacher. 











11. T. T. H., Sedgley.—Ross’s Zlocution, 3s. 6d. (Hughes) ; 
Taylor's How to Compose, 1s. (Hughes); Nicholl’s Composi- 
tion, Is, 


12, J. E. Rowey, Sedgley.—We should advise you to write 
to the following pablishers for their lists :— 
. Messrs. Stewart and Co., Holborn Viaduct Steps, E.C, ; 
Messrs. Longmans, Paternoster Row, E.C. ; 
Messrs. G. Bell and Son, York Street, W.C. ; 
Messrs. Macmillan and Co., Bedford Street, W.C.; and to the 
Cambridge Warehouse, Paternoster Row, E.C. 


13. J. W. C. A.—The word ‘conynge’ found in the account 
of a Spanish bull fight in Byron’s ‘ Childe Harold,’ Canto I., 
means in the sense in which it is there used ‘skilful,’ ‘quick,’ 
‘cunning.’ It is evidently derived from the Latin cogneo, and 
may be found inthe writers of the period of Renaissance, and 
— r' the medizval authors, especially in Chapman, Mar- 
owe, &c, 


14. R. Pryor, Cornwall.—Thanks for correction. 
15. URGENT.—Sutton’s Manual, 2s. 


16. Lincuist.—Your first two sentences are: incorrectly 
stated. The third, translated, is ‘ Wales the land of song.’ 


17. CovENTRY.—The correct solution (similar to yours) ap- 
peared in our last issue. 


18, C. Winscom, Cullingworth.—No one can say. 


19. C. D. M‘LEAN, Baillieston.—Thanks for pointing out the 
error in the Scholarship Answers ; also for your high opinion of 
our journal. 


20. Pupit TEACHER, Worthing.—You will see your error 
from the following :— 


Area of ABCD = (120 x 80) sq. ft = 9,600 sq. ft. 
» » EFGH == {(120- 12) x (80 — 12)} sq. ft. 
== (108 x 68) sq. ft. 
= 7,344 Sq. ft. 
.. Area of walk = (9,600 — 7,344) sq. ft. 
= 2,256 sq. ft. 


== 280% sq. vds. 


21. W. S. Ropertson, Aberdeen.—There are no examina- 
tions for inspectors of schools. The ‘ Education Code’ and the 
‘Syllabus for the Certificate Examination,’ which may be ob- 
tained through any bookseller, will give the desired information 
for your second query. 


22. H. WALKER, Bloxwich.—Thanks, You are right. 

23. W. Seymour, South Shields.\—Your problem resolves 
into an equation, for which we can see no method of solution, 
although we have given a great deal of time to it. Sufficient 
data are not given. 


24. P. P,—If two oblique systems have the same origin and 
axis of .x, then 
(w — w’) 


x=2't+y' sin — * 
sin w 





sin w! 
y=y'——} 
St @ 
w and a’ being the angles between the axes respectively. 
If two oblique systems have the same origin, then 
x sin w=x' sin (w-a) + 9 sin (w - B), 
y sinw=x sina + ¥ sin B; 
where XOX’ =a, XOY = w, XOY’= 8, (See Todhunter’s 
Conic Sections, page 85.) 
In the given case, a = 0, and 8 = w’; 
.. &Sinw = x' sinw + y sin (w—w’), 
y sinw = y sin wo; ; 
that is, =x’ + »’ (sin w - w’) 


sin w 
sin ow 
y = y : - 
sin w 





25. EXceLstor.—(1) School Management (Currie’s, ); 
History (Curtis’s, 5s. 6d.); Algebra (Todhunter’s, 2s. 6d.) ; 
Mensuration (Elliot’s, “a Political Economy (Faweett’s, ); 
Music (Sutton’s, 2s.). (2) Yes. 
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26. J. W. W., Preston.—Euclid (Mansford’s, 1s., and Exer- 
cises, 2s. 6d. ; or Potts’, 4s.6d.); Algebra (Todhunter’s, 2s. 6d.) ; 
Mensuration (Elliot’s, 2s.); Geography (Cornwell's, 3s. 6d.) ; 
History (Curtis’s, 5s. 6d.) ; School Management (Currie’s, ) ; 
French (Havet’s Series). 


27. C. Wrinscom, Cullingworth.—Williams’s Geography of 
the Oceans (Philip and Son). 


28. P. T., Gobanium.— Yes. The pupil teacher, having 
completed his apprenticeship, is free, It is well, however, in 
all such cases to remain, if possible, until the inspection of the 
school, to take the fifth (or last) year’s papers, and to obtain 
H.M. Inspector’s recommendation under Art, 60 of the Code. 


29. LrerETTo, Enfield.—Most books on harmony contain 
the nomenclature of intervals. These intervals are named 
according to the number of semitones they are apart, together 
with the alphabetical names of the respective notes between 
which the intervals are reckoned. It is needful to bear this latter 
in mind, as for example, F sharp and Gflat are the same notes 
on the piano, but Fsharp would be named an extreme sharp 4th 
from C (or, according to other nomenclature, a pluperfect or 
augmented 4th), whereas Gflat would be termed an imperfect 5th 
from C. In the Chromatic scale the semitones are not counted 
inclusively, ¢.g., from C to Csharp is one semitone, forming a 
minor 2nd; from C to D, two semitones, forming a major 2nd ; 
fromC to E flat, comprising three semitones, is a minor 3rd ; from 
C to E, comprising four semitones, is a major 3rd. The intervals 
to which the term ferfect is applied are the 4th, 5th, and 8th, 
Intervals that always require an accidental are termed Chro- 
matic intervals, whereas Diatonic intervals may be formed in 
one part or other of every Diatonic scale without the aid of 
accidentals. 


30. R. J. F.—The value of 4 to satisfy the second quantity 
can be easily obtained, but as this value does not satisfy the first 
quantity, you must have copied the question iwcorrect/y. Please 
repeat your query, taking care to send it correctly. 


31. E. M.—The query (No. 25) you refer to in the Novem- 
ber part is incorrect. We calculated, as you say, 16oz. (instead 
of 120z.) to the lb. Your solution by algebra is correct, but it 
can be easily solved by arithmetic, and if you desire the arith- 
metical solution it will be given, 


32. L. Miner.—Show from the formulz for sin B and sin 
€ that B= <, if A= d (6+). 





° 2 
Sin se J/s(s-a) (6-2) (s—<) 
_ J Pet atatt wit a— RA 
re ey 
(If 2° =4?+ad) 
— , [2 F+ab) + 20% +b) +2070? — at -— (G7 + ab)? 
> per * 4a%c? eas 








= [EERE Fa ABT a0d =P 
4a(e4+ab) 


4a*b(b6+a) 
= 30" + 2a6—-a* 
46 (6 +a) 


(s—a) (s=4) 
af a 


[o+ena x ¢-b+a 
/ 2 2 
Sa” Sa 
fe + (6-—a)}f je - (4 — a)} 
4ab 
4ab 














(If 2 = P + ab) 





ps 3* + ab — 8 + 2ab- a? 
3 a 








joa 


Geometry. 


1. A Supscriper.—Bisect a triangle by a straight line 
drawn parallel to one of the sides, 
_Let ABC be the = triangle, and let it be required to 
bisect it by a straight line parallel to BC, 


E 


G 


Ps 


3 c 








_ Construction.—At C draw CD at right angles to AC, and 
bisect the angle ACD by the straight line CE. At A make 
the angle CAE equal to the angle ACE. From AC cut off 
AF, equal to AE, and through F draw FG parallel to BC. 
Then GF shall bisect the triangle ABC. 

Proof.—Similar triangles are to one another in the duplicate 
ratio of their homologous sides (vi. 19) : 

.. A AFG: 4 ACB:: AF#; AC? 

But AF?: AC*, as AE*: AC?; and AE?: AC*::1:2 (i. 47). 

“. AAFG: 4 ACB::1:2. 

Wherefore the straight line GF drawn parallel to BC bisects 


. the triangle ABC,.—Q.E,F, 


2. E. AMEs, Victoria Park.—Given two angles of a triangle 
and the perimeter to construct the triangle. (To be solved by 
means of the first twenty-six propositions. ) 

Let AB be the given perimeter, and C, D-the given angles. 

Construction.—At the point A make the angle BAE equal to 
C, and at B make the angle ABE equal to D. (I, 23.) 
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at Goeain BAE, ABE by the straight lines AF, BF, 


ively. (I. 9.) 
t the point F make the — AFG equal to the angle FAG, 
and the angle BFH equal to the angle FBH. 

Then GFH shall be the required triangle. 

Proof.—Because the sage GFA = angle GAF (con.), 

side GF =side GA. (1.6.) 

Similarly it may be proved that HF =HB. .-. Perimeter of 
triangle GFH = AB, the given perimeter. 

Again, the angle FGH = angles GAF, AFG, (I. 32.) 
*, angle FGH = angle EAB = angle C. 

Similarly it may be proved that angle FHG = angle D. 
.. the triangle GFH bas two angles equal to C, D, respectively. 

Note.—It will be noticed that the thirty-second proposition is 
employed in the . If the construction were not restricted to 
the first twenty-six propositions, it would be preferable to draw 
FG, FH parallel to EA, EB, respectively. 


——— 


Training Colleges. 





GENERAL EXAMINATION, 1881. 


NOTICE ISSUED TO CANDIDATES AS TO COPYING 
AND CLANDESTINE ASSISTANCE. 


Candidates who are detected— 

(a) Introducing into the f xamination Room, or having about 
them, any book or writing, whether any one uses it or 
not, from which answers may be copied ; 

(0) Applying, under any circums‘ances wiatever, to other 
Candidates ; 

(c) Answering, under any circumstances whatever, applications 
from other Candidates ; 

(d2) Copying, under any circumstances whatever, one from 
another ; or, 

(e) Conniving at any misconduct of this kind ; 

will be dismissed from the Examination—will forfeit any certifi- 
cate which they may previously have obtained—and will be 
suspended, for a = not exceeding three years, from all 
recognition by the Committee of Council. The plea of accident, 
or forgetfulness, will not be received. 

Candidates must leave the blotting paper, and paper for 
making rough drafts, which are supplied by the Inspector, on 
their desks at the end of each sitting, and must bring none other 
into the room. The use of blotting paper for rough drafts, or 
for any writing whatever, is strictly torbidden. 

Whatever questions Candidates may have to ask, or remarks 
to make, during the Examination, must be addressed to the In- 
spector only. 

All answers are to be written on the Examination Paper only. 

The answer should (as far as possible) be degun to be written 
opposite to the questions to which they refer. If, in any case, 
Candidates cannot conveniently comply with this direction, they 
should head the answer, in a large heavy hand, thus :—‘ Section 

Question . 

If, in any case, a Candidate’s writing be closer than the ruled 

lines, or confused and indistinct, the Paper will not be read. 


The following was placed at the head of every paper :— 

Before beginning your answers, fill up the following table. 

You will do this aithough you may not answer any part of the 
paper, which, in that case, you wil) return to the Inspector, 
writing the words ‘ not attempted ’ in large letters below. 








Do you attend this Examjnation 
| c as— 

Te Ree ek. A resident Student, and of 
and your Age on) . 4 Teacher to be examined 
your last birthday. for a Certificate, and from 
what School? 


The Name of the In- 
stitution at which 
you are now being 
examined. 











: 





FIRST YEAR. 

MALE CANDIDATES. 
Grammar and Composition. 
Three hours allowed for this Paper. 
Composition. 


Every candidate must the exercise in 5 a 
Candidates are recommended not to take more than half-an-hour 
for this exercise. 
Subjects for Composition. 
(1) Mountain scenery. 
Or (2) English sonnet writers. 
Or (3) One of the incidents of the French Revolution 
commemorated in Wordsworth’s Sonnets, 
Or (4) The Lake Poets. 


Grammar. 


Every Candidate must do the parsing and analysis. Part of 
a question well answered will obtain marks. 


Section I, 


Parse the words italicised in the following passages :— 
(a) There are who ask not #f thine wale on them. 
(4) O joy! that in our embers is something that doth live. 
That nature yet remembers what was so fugitive. 
(c) But it will not be dong, ere this be thrown aside. 
Yet despair 
Touches me not, ¢hough pensive as a bird 
Whose vernal coverts winter hath laid dare. 


SEcTIon II, 


Make a table for analysis of the following sentences : 
(a) They a blissful course may hold 
Even now, who, not unwisely bold, 
Live in the spirit of this creed, 
Yet seek Thy firm support according to their need. 


(4) The homely nurse doth all she can 
To make her foster-child, her inmate man, 
Forget the glories he hath known, 
And that imperial palace whence he came. 


(c) What though the radiance which was once so bright 
Be now for ever taken from my sight, 
Though nothing can bring back the hour 
Of splendour in the grass, of glory in the flower, 
We will grieve not, rather find 
Strength in what remains behind. 


(d@) We shall exult, if they who rule the land 
Be men, who hold its many blessings dear, 
Wise, upright, valiant ; not a servile band, 
Who are to judge of ers which they fear, 
And honour which they do not understand, 


Section III. 
(Not more than four of these questions to be answered.) 


1, Write a brief analysis of the Ode to Duty. 
2. Illustrate Wordsworth’s love of Nature from his poems. 
3. Give a short explanation, suitable for children, of the 
following passages :— 
This — way streamed with the pomp of a too credulous 


Venguaed of liberty, ye men of Kent ! 
She must espouse the everlasting sea. 
} ngland is a fen of stagnant water. 
Plain living and high thinking are no more. 
4. To what events is allusion made in the following passages ? 
Once did sxe hold the gorgeous East in fee. 
Toussaint, the most unhappy man of men. 
Thou, Li , from thine Alpine holds at length are driven, 
Another mighty Empire overthrown. 
Who, like Montrose, make loyalty your pride. 
5. Derive Jaramount, led; hrensy, tyrant, worldling. 


6. Give the force of the oak: in appirel, dialogue, sympathy, 
Sorget, cataract, adverse, misgiving. 
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SCHOOL MANAGEMENT. 
Three hours allowed for this Paper. 


Question 1A must be answered, and Question 1B must be 
omitted, by Students who leave the Training College to take 
charge of Schools after this Examination, and by Acting 
Teachers. 

Question 1A must be omitted, and Question 1B must be 
answered, by all Students who are remaining in the Training 
College, 


Not more than zine other questions may be answered. 


Answer briefly the following questions :— 

1A. (a2) What are the advantages of a séparate classification 
in Arithmetic ? 

(6) Why should caning on the hand be absolutely prohibited 
in schools ? 
mM. Why do younger boys require shorter lessons than older 


ys 

(d) In what respects is long standing in class prejudicial ? 

(e) What data are required for calculating the average yearly 
attendance ? 

(f) The number of failures in Reading is 17 ; in Writing, 19; 
in Arithmetic, 23; the percentage of passes is 86}; find the 
number of children presented for examination. 

1B. Write full notes of a lesson on— 

(e) The benefits of life insurance. 

Or (+) A course of gymnastic exercises. 

Or (c) The laws of gases which determine efficient system; of 
ventilating drains, 

Or (d) The physical laws involved in the construction of a 
common pump, , 

2. Explain briefly the Phonic and Look-and-Say methods of 
teaching to read; and give examples of words which are more 
easily taught by each of these methods. 

3. How would you distribute three-quarters of an hour to be 
employed in a reading lessorin on a passage of poetry from an 
unknown author? Illustrate by a short passage, containing no: 
less than twenty lines, taken from the author selected for 
Grammar in the present syllabus. 

4. Give brief explanations, suitable to children, of the words 
italicised in the following passages, with derivations (where you 
can) :-— 

His hand still s¢vained the broken brand ; 
His arm was smeared with blood and sand : 
Dragged from among the horses’ feet, 

With dinéed shield and helmet beat, 

The falcon-crest and plumage g me, 

Can that be haughty Marmion ? 

Young Blount his armour did uadace, 

And gazing in his ghastly face, 

Said, by Saint George, he’s gone ! 

5. Show that reproduction in exercise-books of oral lessons, 
or of short tales read aloud, is one of the best methods of teach- 
ing Composition to young children. 

6. What rules would you give for the heights and junctions 
of the letters in the word ‘* Emphasized’’ written in large hand ? 
Write the word according to your rules. 

7. Write out rules to be followed in the spelling of those 
parts of the following words which present difficulties to begin- 
ners :—conceit, receipt, colour, achieve, forego, moveable, 
wagon. 

8. Point out the advantages and disadvantages of teaching 
Simple and Compound Addition together, before proceeding to 
other rules. 

9. Write out fully the various steps to be followed in proving 
the rule for converting vulgar fractions into terminating decimals, 
and state under what conditions this is possible. 

10. Write out clearly and concisely the difference between 
true discount and banker's discount, and give an explanation 
of the constant fluctuations of consols, 

11. State the principal natural laws involved in a lesson on 
‘Wind,’ and describe any simple experiments or illustrations by 
which you would propose to illustrate those laws. 

12. Explain the difference in the nature and purpose of ques- 
tions employed at the beginning, during the course, and at the 
close, of an oral lesson ; illustrate by a lesson on ‘ Coffee.’ 

13.. Show that oral teaching in most subjects requires to be 
supplemented by text-books and exercise-books ; and name any 
subjects that do not require such aids, giving your reasons. 

14. Describe the arrangement of windows, doors, desks, and 
other apparatus in a class-room designed for giving oral lessons 
to sixty children. 





15. Explain why, in a text-book, the definition generally pre- 
tines oral lesson generally follows, the aastersey red 
for a full explanation. 


British History. 


Three hours allowed for this Paper. 


Candidates are not to answer more than ¢ zit questions, 


1. Write a life of St. Dunstan ; and explain the terms secular 
and regular clergy. 

2. Explaia briefly the purposes for which Doomsday Book 
was compiled. 

3- Write an account of the state of government of the 
country between the mouths of the Humber and Forth in the 
ninth century. 

4. Sketch briefly the state of affairs in Scotland which gave 
cause for the interference of Edward I. 

5. Give some account of Froissart, and of the period of 
history that is covered by his chronicles. 

6. Explain briefly the origin of the Hundred Years’ War 
between France and England ; and enumerate, with dates, the 
chief events of that war. 

7. Show that the reigns of the Lancastrian kings were favour- 
able to the growth of liberty. 

8. What Scottish —~ were contemporary with Henry IV., 
Edward 1V., and Henry VIII, ? Write a brief life of one of those 
ty Behe a table Uhowing th Id 

9. Make a table showing the grandchildren and great-grand- 
children of Henry VII. . ts ath’ 

10. Discuss the justice of Elizabeth's behaviour towards Mary 
Queen of Scots. 

11. What were the chief points at issue between Carles I. 
and the Long Parliameat? Oa what points were negotiations 
finally broken off at the beginning of the Civil War? 

12. Describe the position of the following battle-fields :— 
Blenheim, Dettingen, and Vittoria; name the leaders on both 
sides, and the result of the battle in each case. 

13. Write a brief life of the younger Pitt. 

14. Give some account of the Orders in Council. Explain the 
purposes for which they were issued, and the circumstances of 
their repeal. 

15. Enumerate the chief events of the years 1814-15. 

16. Describe the state of affiirs in Greece which occasioned 
the Battle of Navarino ; name the natioas which took part in that 
battle, and its results. 

17. What were the provisions of the Act passed for the 
Emancipation of slaves in 1833. 

18. Explain the causes of the Crimean War, and give a brief 
account of the Siege of Sebastopol. 


Geography. 
Three hours allowed for this Paper. 


Candidates must draw one of the maps in Qnestion I., and 
must not answer more than e/gh¢ other questions. 


1. Draw a map of (a) Great Britain (showing the priacipal 
river basins) ; or (6) the Indian Ocean ; or (¢) the coast line of 
Africa (north of the Equator), showing the boundaries of the 
states or colonies bordering upon the sea. 


N.B.—The map should be drawn on a scale sufficient to 
occupy all the blank space available. If the candidate put in 
and correctly number the lines of latitude and longitude it will 
add to the value of the exercise. 

Places must not be indicated by letters or figures, referring to 
a list of names at the side, but she names themselves must be in- 
serted in the map. 


2. Compare the climate of London with that of New York 
and of St. Petersburg, and account generally for these differences, 

3. By what trunk railways are the towns of Exeter, Shrews- 
bury, Dover, and Yarmouth connected with London? Give a 
brief description of the route traversed by one of these. 

4. Show that the coast of Scotland is large in extent, but in a 
great measure unfit for commerce, Name the chief localities of 
the fishing industry of Scotland, 

5. Enumerate the principal districts north of the Humber and 
Mersey — “4 their —— Upaale, in rower I : 

6. Describe briefly the positions Amste yons, 
Ischia, Bucharest, Moscow, Constance, and Salzburg. 

7. Describe in words the courses of the Po and the Vistula, 
and name any incidents in history connected with those streams. 
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8. Enumerate the chief vegetable productions of India, and 
the climate required by cach ; name the districts chiefly devoted 
to their cultivation. 

9. Describe the physical features of China Proper. Give a 
brief account of the Great Wall of China. 

10. Give some account of the Lakes of Africa, and of the 
general directions of the rivers which rise in those lakes. 

11. Classify as New England, Southern, Pacific, or Central 
States—Louisiana, Oregon, Iowa, Maine, ifornia, Con- 
necticut, Alabama, Illinois, and Michigan; and give a brie 
account of one of those states. 

12, Enumerate the principal imports into Great Britain from 
Hong-Kong, Chicago, Wellington, Bombay, Jamaica, and 
Buenos Ayres. 

13. Enumerate the rivers of South America which flow into’ 
the Atlantic Ocean, the principal towns on the banks, and the 
states through which they flow. 

14. Name the principal groups of islands in the Malay Archi- 
pelago, and their chief articles of export ; and give some account 
of the native races. 


Euclid. 
Two hours and a-half allowed for this Paper. 


Candidates are not allowed to answer more than eight ques- 
tions. Capital letters, not numbers, must be used in the dia- 
grams. ‘The only signs allowed are + and =. The square on 
AB may be written “‘ sq. on AB,” and the rectangle contained by 
ABand CD, “ rect. AB. CD.” ; other abbreviations, if employed, 
must not be ambiguous. 


1. Show that part of Euclid’s definition of a square is not 
required. Write outthe postulates, Write out all the cases of 
equality of triangles which are given in the First Book of 
Euclid. 

2. If two triangles have tw > sides of the one equal to two sides 
of the other, each to each, and have also the angles contained by 
these sides equal to one another, they shall also have their bases 
or third sides equal. Two triangles ABC and DCB, equal in 
all respects, are on the same side of the base BC; if AD be 
joined, the triangle ABD is equal to the triangle DCA in all 
respects. 

3. Ifa side of a triangle be produced, the exterior angle shall 
be greater than either of the interior opposite angles. one of 
the angles of a triangle be a right angle, the three exterior 
angles of a triangle will be together greater than three right 

les. 

~ If two triangles have two angles of the one equal to two 
angles of the other, each to each, and the sides opposite to one 
of the equal angles in each equal, the third angle of the one 
shall be equal to the third angle of the other. 

Draw a figure showing that two triangles that have two sides 
and an angle equal in each may have no other parts equal. 

5. Every parall m is bisected by its diameter. 

Construct a parallelogram of given area with diagonals of 
given length. 

6. Triangles on equal bases and between equal parallels are 
equal to one another. 

If two equal triangles stand upon equal bases, and have also 
another side of each equal, the triangles will have all or none 
of their other parts equal. 

7. To a given straight line to apply a parallelogram which 
shall be equal to a given triangle, and have one of its angles 
equal to a given rectilineal angle. 

On the diameter of a square construct a parallelogram equal 
to the square, and having one of its angles equal to one-fourth 
of a right angle. 

8 the square described on one of the sides of a tri be 
equal to the squares described on the other two sides of it, the 
angle contained by those sides is a right angle. 

f one of the angles of a rhombus be double of the other,.show 
that the square on the longer diameter is three times as great as 
the square on a side. 

9. Which of the propositions of the Second Book of Euclid 


mags represented algebraically by the formula otaema+ax 
+x°? 
Draw the figure required for the 


10, To describe a square that 
tilineal figure, 


be equal to a given rec- 


If one of the sides of a rectangle be four times as great as the 
other, find the side of the 
11. Show that the lines 


joining the points of bisection of the 


12. The figure formed 
be bn in order, is equal to one half of 


sides of a quadrilateral, 
the whole figure. 


Arithmetic. 


Two hours and a half allowed for this Paper. 


Candidates are not permitted to answer more than éen 

questions. 

The solution must be given at such length as to be intelligible 

— Examiner, otherwise the answer will be considered of no 
e. 

1. A clock is set right at 2 p.m. on Monday, December 12th ; 

and at 6 p.m. on Friday, December 16th, it is 5 minutes slow. 

How much has it lost per hour ? 

2. A block of stone, wei-hing 15 tons, is composed of 4 sub- 

stances, whose bulks are in the relation of 15, 13, 9, 7; while 

the weights of a unit of their bulks are as 6, 7, 11, 8. - What is 

the weight of each substance in the block ? 

3. What will be the cost of the bricks for a wall 5 feet high, 

224 inches thick, and 35 yards long, at 15s. per 1,000, each brick 

being 9 inches long, 44 inches wide, and 3 inches thick ? 

4- If a cubic inc silver be worth £1 12s. 6$¢d., find the 
value of a circular piece of money, whose diameter is 14 inch, 
and its thickness ,'; inch, taking the ratio of the circumference 
of a circle to its diameter as 22 to 7. 

5. Arrange the fractions :— 
Sit, 495, F422, 85, 


in their order of magnitude, 
6. Explain the use of the Greatest Common Measure of two 


numbers or quantities; and reduce the fraction 42%} to its 


simplest form. 
7. Find the value of— 


Al Is. 14d. x 5 ae dead 
8. A grocer bought 59 cwt. 3 qrs. 4 Ibs. of sugar at £1 §s. 8d. 
per cwt.; of this I cwt. 20 lbs. was unsaleable. With what 
profit did he sell the remainder at 3} per Ib. ? 
9. If an iron casting, that weighs 5 tons 11 cwt. 9 lbs., cost 
£142 11s. o}d., what will be the weight at the same rate of a 
casting that costs £54 16s. 6jd.? 
10, £150 of a man’s income was exempt from income-tax ; 
and, after deducting the tax at 5d. in the £1 on the remainder 
from his whole income, he had £884 7s. 6d. left. What was 
his income ? 

11. Explain the term ‘recurring decimal ;’ find the recurring 
decimals that represent #, $, 1, ys, and add the results. 

12. If the weights of the same bulks of mercury and glycerine 
be as 11 to 1, what will be the height of a glycerine barometer 
when the mercurial barometer stands at 29°4§ inches ? 

13. What sum of money put out at 34 per cent. simple in- 
terest for 54 years will amount to £476 10s. o}d. ? 

14. A. invests £4,625 in railway stock at 125, B. invests 
£4,920 in another at 120; A. receives an annual dividend at the 
rate of 4} per cent., and receives £3 10s. more than B, ; at 
what rate was the annua! dividend paid to B. calculated? 

15. A sells out £3,162 10s. in 3 per cent. stock at 
97%; and buys in Bank Stock at 2874, paying his broker 2s. 6d. 
on each £100 of stock sold or bought. He receives on his 
investment an April dividend of 4 per cent., and another in 
October of 5 per cent. How far is his income effected by the 


Exchange? 


H+ ity 





Algebra and Mensuration. 
Three hours allowed for this Paper. 


Candidates are not permitted to answer more than nine ques- 
tions in Algebra nor more than ¢hree in Mensuration. 


Algebra. 

1. What is the meaning of (¢—4) where 4 is grea‘er than a? 
How would you detect at first sight the,errors in the statement 
(x + a) (x + 6) (x +0) = 2 + (@ + 6) x + (ab +bc) x + ade, 
without any multiplication or knowledge of the result ? 

2. Show that (x + 1)(* + 2) (+3) (@ +4) +1= (+ 


= + 5) 
. the rule for finding the G.C.M. of two quantities ; 
ae 1927 + 37x — 18 and gx* - 27x* 
+ 26x - 
4. Divide x* — y by x! - yt and find the value of the quo- 
tient, when + = 49, y = 625. 
5. Reduce to lowest terms— 





in a point, 


M- 2-6 | x2 - 1ax+ x? + 12x + 32 
Seto * AT ior¢16 * AF ar 15 
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6. Find the L.C.M. of x? — a’, 22 - a3, x8 - ax + a3, P+ 
a, x2 + ax + 29. 

7. Find the fourth root of x* + 12x3 + 54x° + 108% + 81. 

8. Prove that a quadratic equation can have only two roots ; 
and form the equation whose roots are 7 and — 3. 

9. Solve the equations—(1) x? - 2x - 15 = 0. 
(x -— 2) (x - 3) + 6=0. 

10. Solve the equations x® ~ 73 = 26, x - y = 2. 

11. Eliminate x from the equations 7+ ax +4=0. x* + 
ct +d=0. 

12, If a:d: ci Gs seam 

ma* + + 
Saw Gas mP +o” Bend 

13. A, G, H are the arithmetical, 
cal means between a and 4; show t 

= 35- 
14. 4. is 1} inches taller than B., B, is 24 inches taller than C. ; 
at the end of two years each has grown two inches, and the sum of 
their heights at that time is to the sum of their heights two years 
before in the ratio 317 : 305 ; find their original heights. 

15. A man and his family consume § loves of bread weekly ; 
~ if his wages were raised one-fortieth and the price of bread 


etrical, and harmoni- 
t AH = G* Ex. a = 20, 


were raised one quarter, he would gain twopence weekly; but | 


if his wages were diminished one-twentieth and the price of 
bread fell one-third, he would lose tenpence ; find his weekly 
wages and the price of each loaf of bread. 


Mensuration. 


(The answers need not be carried beyond two places of decimals.) 


1. The depth of the annua! rainfall A is 224 inches; find the 
number of tons of water which fall annually upon a rectangular 
space of 24 chains long and 15 chains broad, a cubic foot of 
water weighing 1,000 oz. : 


2. A chain measure is short by one inch in each chain, find in | 


acres the error committed in estimating the area of a rectangle 
511 yards long, and 365 yards broad. 

3. The areas of a hexagon and of the equilateral triangle 
formed by joining alternate angles of the hexagon are together 
equal to ./3888 feet ; find a side of the hexagon. 

4- A quadrilateral is formed by two isosceles triangles on cp- 

ite sides of a common base ; show that the area of the paral- 
oe formed by joining the bisections of the sides of the 
rilateral taken in order is invariable, if the distance between 

the vertices of the triangles are invasiable. 


SECOND YEAR. 

MALE CANDIDATES. 
SHAKESPEARE’S Coriolanus and Bacon’s £ssays. 
Three hours allowed for this Paper. 
Composition. 


Every candidate must perform the exercise in composition, It | 
is recommended that not more than Aa/f an hour be devoted to | 


this exercise. 


Order at Rome. Or (2.) The date of the 


lay of Coriolanus 
from internal evidence. Or (3.) The re 


ution in scientific 


method, introduced by Bacon. Or (4.) The progress of some | 


branch of science in the present century. 


Grammar, 


Candidates may answer the whole of Section I., and four in 
each of the other subjects. 
Marks will be obtained by answering well part of a question. 


Section I. 


Write in simple prose, and without any more amplifications 
than the sense requires, the following passages :— 
(a) I have been 
Zhe bank of Mis quod gates whence men have read 
His fame unparallel’d, haply amplified ; 
For I have ever verified my friends, 
Of whom he’s chief, with all the size that verity 
Would without lapsing suffer; nay, sometimes, 
Like to a bowl upon a subtle ground, 
I have tumbled past the throw, and in his praise 
Have almost stamped the leasing. 
His sword, death’s 
Where it did mark, it took ; from face to foot 
He was a thing of blood, whose every motion 


- 


(2) (x - 3) | 








| mirabilius, annus, abeunt st: 


Was timed with dying:cries. Alone he entered 
The mortal gate of the city, which he painted 
With shunless destiny, aidless came of 

And with a sudden reinforcement struck 

Corioli like a planet. Now all's his : 

When by and by the din of war ’gan pierce 

His ready sense: then straight his doubled spirit 
Req ickened what in flesh was fatigate. 

(c) To apply oneself to others is good, so it be with demon- 
stration, that a man doth it upon regard and not upon peg 
It is a good precept generally in seconding another, yet to 
somewhat of one’s own ; as if you will grant his opinion, let it 
be with some distinction ; if you will follow his motions, let it 
be with conditions ; if you allow his counsel, let it be with alleg- 


| ing farther reasons. Men had need beware how they be too 


perfect in compliments, for be they never so sufficient otherwise, 
their enviers will be sure to give them that attribute to the dis- 
advantage of their greater virtues, It is loss also in business to 


| be too full of respects or to be too curious in observing times 


and opportunities. 
SEcTION II. 


1. Derive verdict, alarum, prerogative, century, sithence, ca- 
parison, godden, malkin, jot, anon. 

2, Comment on the following :—I cannot speak him home, 
the cranks and offices of men, him vie that was your garland, 
he will not spare to gird the gods, his brows bound with oak, 
irons of a doit, the hospitable canon, Amazonian chin, well might 
they tent themselves with death. 

3. Explain the metaphors in—that’s off, this had touched his 


| spirit, the cockle of rebellion, vail your ignorance, this is clean 


kam, bolted . friends of noble touch, lots to blanks, a 
jack — standing every flaw. 

4. In what sense, differing from their modern usage, were the 
following words employed by Shakespeare—virtue, censure, 
sensible, humours, complexion, affect, temperance, fond, particu- 
lar, judicious. 

5. Explain the prefix in an-hungry, bestrid, allow, perfidious, 
avoid, surname, entertain, surcease, sedition, malign. 

- Explain the peculiarities in the grammatical construction 
to) 
Whose course will on the way it takes. 
Rather than fool it so. 
My armed knees who bowed but in my stirrup’s bend, 
, 7. Write a brief summary of Volumnia’s pleading with her son 
or Rome, 


Secrion III. 


1. Write a brief abstract of the Essay on Studies, 
2. Give Bacon’s rules for the regimen of . 
. Illustrate from history the truth of the following be pn 
lantations are amongst ancient primitive and heroical works. 
Upon the breaking of a great empire you may be sure to have 
wars, 
The lower and weaker faction is the stronger in conjunction. 
4. Explain briefly the following aphorisms— 
Ordinary expenses ought to be limited by a man’s estate. Sus- 


ions among thoughts are like bats among birds. 
Write in plain prose a short essay on :—(1,) The Patrician | * = : i 


Sesh opin, evoldancan donansent (oObibilaloges, pestle 
spials, avoi tent (ad: ; 
ps el RN 
6, Give the meaning in the time of Bacon of advancemetit, com- 
ion, merely, to attend arms, estate, circumstance, obnoxious, 
ravery, decent, undertaker, deprave. 
7. Distinguish jus suffragii and jus commercii, jus dicere and 


| jus dare, logic and rhetoric, honour and reputation, custom and 


habit. 

8. Translate with brief explanations~octogesimus octavus 
ia in mores, Ceesarem portas et 
fortunas ejus. 

9. Complete the following— Men’s thoughts are much’ ae- 
cording to——--_-—— ; their discourses and speeches according 
to——_———-; but their deeds _—-———-,.’ 

* Reading maketh a full man, etc.’ 


School Management. 
Two hours allowed for this Paper. 
The Questions on 1 and 4 must not be omitted by any 
Q pages 
Not mere than seven other questions may be answered, 


1. Answer the following questions :— 
(a) What fare the advantages of a separate classification in 
arithmetic ? 
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(6) Why should caning on the hand be absolutely prohibited 14. Write an essay on — z 
in schools ? (a) The denying ourselves the satisfaction of our own desires 

(c) Why do younger boys require shorter lessons than older | where reason does not authorise them. ’ 

? Or (6) The allowing liberty to children in their recreations. 
d) In what respects is long standing in class prejudicial ? Or (c) The use and abuse of bodily chastisement. 

(¢) What data are squeal for calculating the average daily | > . 
attendance throughout the year ? ( 1 ERR British History. 

(Af) The number of failures to pass in reading is 17, in writing | Two hours anda half allowed for this Paper. 

19, in arithmetic 23; the percentage of passes is 865; what is | 
the number cf children presented for examination ? Candidates are not permitted to answer more than ¢ig#t 

2. Make out that part of a week’s time-table for an upper class | questions. 
which would include the lessons given in Arithmetic, Geography, 1. Relate the circumstances which gave rise to the Septennial 
and Grammar, and give reasons for the length of lessons and | Act, and discuss the assertion that the passing of that Act was 
the times selected. , an usurpation of the rights of the people. 

3. Apply to a lesson on Moods the principle that in Grammar 2. Name the chief financial pro’ of Walpole, and explain 
no rule should be given without the inquiry which gives rise to .| how they were frustrated in the House of Commons. 
the rule. 3- Sketch briefly the campaign of Charles Edward in 1745. 

4- Show and illustrate, by a sketch map of the neighbour- 4. Write a brief life of some distinguished Scotchman who 
nood of some school, the advantages to be gained in the early | flourished in the 18th century. 
stages of Geography by the study of an accurate plan. 5. Give some account of the policy and measures of the 

5. Before committing a passage of poetry to memory what | twelve years’ ministry of Lord North. 
preparation is required for a senior class? Apply your method 6. Describe the position of Bunker's Hill, Fontenoy, and 
to a passage from the author you have been studying for Gram- | Salamanca ; and state the leaders on both sides, and the result 
mar according to the present syllabus. of the battle in each case. 

6. With which of the sciences is Physical Geography closely 7. Relate the circumstances which gave rise to the Gordon 
connected? [Illustrate this connection in the case of one of the | Riots, and describe the behaviour of the authorities and of the 
sciences you have namcd. king on that occasion. 

7. Give examples from some language you have studied to 8. Write a short account of the career of Hyder Ali. 
show that the study of a foreign language increases a teacher's 9. Describe the influence of the French Revolution upon the 


knowledge of his mother tongue ? state of English parties. 

8. Show the peculiar value of object lessons in increasing a 10, Give some account of Pitt’s policy towards Ireland. 
child’s stock of words, and illustrate your statement by the new 11. Describe the state of Ireland in the years 1795-96. 
terms required fur an object lesson on * Iron.’ 12, Sketch briefly the campaign in Spain which closed with 





9. Give a passage from the author you have been —— for | the battle of Corunna. 
Grammar to exemplify the difficulty of paraphrasing an involved | 13. Describe the condition of British Trade in the years 


passage in exact synonyms, 1817-18; and relate the circumstances. of the unhappy affray 
10. What precautions does Locke suggest to preserve children | knuwn as the ‘ Manchester Massacre.’ 

from unreasonable timorousness ? 14. Describe briefly the chief anomalies rectified by the pass- 
11. Illustrate by a brief lesson on ‘ Honesty’ the most effec- | ing of the first Reform Bill. 

tual methods of enforcing moral truths on young children. 15. Name the chief abuses which gave rise to the enactment 
12. Detail some of the methods by which a healthy appetite | of the New Poor Law in 1834; and describe generally how 

for knowledge may be encou in children. relief of the poor is administered under its provisions. 





13. What rules would you lay down for checking the first | 


signs of deceitfulness in the character of a child ? (To be continued.) 


THE ROYAL SCHOOL SERIES. 
“ROYAL GEOGRAPHICAL READERS. 


FIFTH READER for Standard VI. 


THE WORLD, 


SPLENDIDLY ILLUSTRATED. SMALL 4to, CLOTH. PRICE 1s. 6d. 





FIRST READER, for Standard II. Containing 40 Reading Lessons on Elementary 
Geography: Sixty-nine Illustrations and Diagrams. Small 4to, Cloth, 9d.,; limp covers, 6d. 
HOME LESSON BOOK to the FIRST READER. Containing Summaries and Memory Work. Price td. 
SECOND READER, for Standard III. Containing 41 Reading Lessons on England 
and Wales. Numerous Maps and Illustrations. Small ite cloth, 9d. ; limp covers, 6d. ‘ 
HOME LESSON BOOK to the SECOND READER. Forming an Outline Geography of England and Wales, with 


four Maps. Price id. 
THIRD READER, for Standard IV. Containing 63 Reading Lessons on the British 
Empire, including Colonies and Dependencies. With numerous Maps and Illustrations. Small 4to. cloth, price 1s. 
OME LESSON BOOK to the THIRD READER. Containing Summaries and Exercises, with Seven Maps. Price 14d. 
FOURTH READER for Standard V. Containing 60 Lessons on the Countries and 
Peoples of Europe. With numerous Maps and Illustrations. Small 4to, cloth, price 1s. 3d. 
HOME LESSON BOOK to the FOURTH READER. Containing Summaries and Exercises, with Seven Maps, price 2d. 


*,* A Prospectus ofthe ROYAL SCHOOL SERIES, with Specimen Pages, will be forwarded 


free lication. The Messrs. Nelson have pleasure in sending a Specimen Volume 
Resta seply to applications on behalf of Public Hementany Schools, Save ee, 
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THE 


SCHOOL OF ART 


Drawing Gopy-Books. 


NOW READY, 


Geometry, Book I. 


PRICE 34d. 





Containing Definitions, First Grade Problems, 
Tests, and Geometrical Figures for Copying. 


GES Specimens Free to Teachers of 


Drawing. 





JOHN WALKER & Ceo., 96, Farringdon Street, 
London, E.C. 


DARLOW’S MAGNETINE. 


DARLOW & CO”S MAGNETINE APPLIANCES 
are used and recommended for the Cure of Gout and 
Rheumatism, Spinal, Liver, Kidney, Lung, Throat, and 
Chest Complaints, General Debility, Indigestion, Hernia, 
Sciatica, Neuralgia, Bronchitis, and other forms of Ner- 
vous.and Rheumatic Affections. 





————— 


From GARTH WILKINSON, Esq., MD., MLR.C.S.B. 


70, Wimpole Street, London, W. 
F, W. Darlow, Esq. . 

Sir,—I am able to certify that I have used your Magnetine Appliances 
pretty largely in my practice, and that im personal convenience to my patients 
they are unexceptionable, and far superior to any invention of the kind which 
I have employed ; and that of their efficacy, their positive powers I have no 
doubt. I oc found them useful in constipation, in abdominal congestion, 
in neuralgia, and in many cases involving 
great o1 


ness of the spine, and of the 
s of the abdomen. In the public interest I wish you to use my 
unqualified testimony in favour of your Magnetic Appliances.—I remain, 


yours faithfully, . 
GARTH WILKINSON, M.D., M.R.C.S.E. 





DARLOW’S BELTS. 
DARLOW’S CHEST PROTECTORS. 
DARLOW’S LUNG PROTECTORS. 
DARLOW’S SPINE BANDS. 
DARLOW’S' KNEE CAPS. 


DARLOW’S wWRISTLETS. 





DESCRIPTIVE PAMPHLET POST FREE. 





LONDON : 
DARLOW & CO., 443, STRAND. 


| Atheneunt. 





W. SWAN SONNENSCHEIN & CO: 
, PATERNOSTER ROW. ‘ 


In the Press. 


A First Year’s Course of Pianoforte Music, 


for the Home, the School, and the Kindergarten. Fully Illustrated by 

Pictures, Music Sheets, etc. By H, Keartey Moors, B.Mus., B.A. 

Fcap. 4to, boards. (About as. 6d. 
In the Press. 


Kindergarten Songs and Games. 
Muttsy. Small 8vo. 





By JANE 


In the Press. 

Locke’s Essay on the Human Understanding. 
Book III. Edited, with Introduction, Copious Notes, etc., by F. 
Rycanp, M.A. tAdont 38. 6d. 

In the Press. 

A. Sonnenschein and Nesbitt’s A B C of 
Arithmetic. New Edition. Two Parts in x vol. Cloth, 2s. 6d. 

(Next lV eek. 


Recently Published. 


Linear Blackboard (Outline) Wall Maps, 
printed in Broad White Outline on specially prepared Black Fabric, 
taking chalk. Pupils can thus fill in rivers, names of towns, physical 
features, etc., at command of the teacher. 


EBNGLAND-—<4 ft. g in. by 4 ft., 16s. 
BUROPE—s ft. 6 in. by 4 ft. 6 in., axs, 
Two Hemispheres, Shortly. 


Standards of Teaching of Foreign Codes, 
oy empeapen Education. By A. Sonnenscuein, Crown 8vo, 
c + 3 


* Mr. Sonnenschein has performed a public service by issuing this work.’ — 
CHEAP EDITION IN PARTS OF 
The Royal Relief Atlas. Part IL, 7 Maps, 6s. . 
Part II., 7 Maps, 6s.; Part III., 1: Maps, 8s. 6d; av. 
6 Maps, 6s. 
*It will come as a revelation to teachers.'— Teacher. 


Ss SCHOLASTIC 
MUSICAL INSTRU MENT Co. 


(ESTABLISHED 1871). 
To supply and 
Managers 











Teachers, School Board Members, School 
with ANY kind of Musical Instrument from ANY 
Easy Instalments. 














=. 
Lt og , 
* We have now had plenty of time to try the piano; and I to you 
Eqs roca a win ft 
‘Vou are at liberty to make any use of my wife's and own opinicn— 
Se ae ia casas ke SMT er Pee ee 


oxisene Staite Teptimanias have, town sendved bums oD wae of, tho 
Principals and Masters of Training Colleges, Teaches Board 
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IMPORTANT TO SCHOOL BOARDS. 


Steel Pens specially adapted for School Use. The ‘O.N.,” 
*O.0.,’ and the O.P., Hair-line, Medium and Broad points, 1s. 


WT alkaes pate cumniehily eqns wl pchans top echedia<degue 





Patentees: MAcCNIVEN & CAMERON, 23 to Blair Street, 
Edinburgh. (Established wey’ 
EB” Beware of the Party offering imitations of these Pans. 
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HISTORICAL . WORKS, 
FOR COLLEGES AND SCHOOLS. 


EPOCHS of MODERN HISTORY. Edited by C. Corsecx, M.A. 14 vols. 


fcap. 8vo. with Maps, price 2s. 6d. each volume :— 


Church’s Beginni f the Middle Ages. Johnson’s Normans in Europe. 

Cox's Centos seer, ’ Longman’s Frederick the Great and the Seven Years’ War. 
qretgeton's Age of Elizabeth. - Ludlow’s War of American Independence, 1775-1783. 
Gairdner’s Houses of Lancaster and York. Morris’s Age of Anne. 


Gardiner’s Thirty Years’ War. : « 

Gardiner’s First ‘two Stuarts and the Puritan Revolution. Seebohm’s Protestant Revolution. 

Hale’s Fall of the Stuarts, and Western Europe from 1678 to | Stubbs’s Early Plantagenets. 
1697. Warburton’s Edward the Third. 


EPOCHS of ANCIENT HISTORY. Edited by the Rev. Sir G. W. Cox, Bart., 


M.A., and by C. SANKEY, M.A. 10 vols. fcap. 8vo. with Maps, price 2s. 6d. each volume :— 


Beesly’s Gracchi, Marius, and Sulla. Cox’s yy | Empire, from the flight of Xerxes to the fall of 
ae : thens, 
Bosworth Smith’s Rome and Carthage, the Punic Wars. Cox’s Grecks nad the Persians. 
Capes’s Early Roman Empire, from the Assassination of Julius | Curteis’s Rise of the Macedonian Empire. 
Cesar to the Assassination of Domitian. Ihne’s Rome to its Capture by the Gauls. 


; ’ i the S d tury, or the A f | Merivale’s Roman Triumvirates. : 
a ee ee Sankey’s Spartan and Theban Supremacies. 


the Antonines. 
EPOCHS of ENGLISH HISTORY. Edited by the Rev. Manverr Creicuron, 
M.A. Complete in One Volume, price §s. To be had also in Eight Parts or Epochs :— ; 


York-Powell’s Early England to the Norman Conquest. Price ts. | Coles (Rev. M.) Tudors and the Reformation, 1485- 
I q 


Creighton’s (Mrs.) E a Continental Power, from the | 3. ‘ 
. a | Cordery’s S le against Absolute Monarchy, 1603 to 1688. gd. 
Rowley’s Rise of the People and ihe Growth of Parlament, | Rowky's Settlement of the Consittion, trom 1089 t0 1784 
from the Great Charter to the Accession of Henry VII. | from 1788 to 1820. 9d. . 


1215-1485. 9d. | Browning’s Modern England, from 1820 to 1874. 9d. 


A CLASS-BOOK HISTORY of ENGLAND, designed for the Use of Students 


preparing for the University Local Examinations or for the London University Matriculation, and for the Higher classes of 
Elementary Schools. By the Rev. D. MORRIS, B.A. Twenty-third Thousand, with Maps and Woodcuts. Feap. 
8vo. 3s. 6d. 


The SHILLING HISTORY of ENGLAND;; being an Introductory Volume to the 
Series of Zpochs of English History. By the Rev. MANDELL CREIGHTON, M.A. Fecap. 8v0. ts. 


The CHILD’S FIRST HISTORY of ROME. By the Author of “Amy Her- 
— — with a “ First History of Greece,” by the same Author. Latest Edition. Feap. 8vo. 2s. 6d.—Questions by 
Parkhurst, Is. 


A FIRST HISTORY OF GREECE. By the Author of “Amy Herbert.” 


Uniform with “‘ The Child’s First History of Rome,” by the same Author. Latest Edition, revised. Fcap. 8vo. price 3s. 6d. 


HISTORICAL OUTLINE of the ENGLISH CONSTITUTION for BEGINNERS. 


By DAVID WATSON RANNIE, Feap. 8vo. 2s. 6d. 


*‘As @ companion to the ordinary school histories of land, Mr. Rannie’s little volume may be confidently recommended to the attention of 
teachers."—/ ducational Times. = 


A HISTORY of the ROMANS under the Empire. By the Very Rev. CHartes 
MERIVALE, D.D., Dean of Ely. 8 vols. pest, £2 8s, 


GENERAL HISTORY of ROME, from the Foundation of the City to the Fall of Augustulus, 
B.C. 753-—A.D. 476. By the same Author, Crown 8vo, 7s. 6d. 


The FALL of the ROMAN REPUBLIC, By the same Author. 12mo. 7s. 6d. 





London: LONGMANS, GREEN & CO., Paternoster Row. 
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FRENCH AND *GERMAN SCHOOL. BOOKS 
PUBLISHED BY MESSRS. LONGMANS & CO. 


BY PROFESSOR CONTANSEAU. 
PRACTICAL DICTIONARY of the FRENCH and ENGLISH LANGUAGES; 


French-English, English-French. By LEON CONTANSEA i ili ivi : 
ments. Post 8vo, 7s. 6d. y U, many years French Examiner for Military and Civil Appoint- 


CONTANSEAU’S POCKET DICTIONARY 
LANGUAGES ; being acareful Abridgment of the pean — tn 5 hen _ 43 a “and ENGLISH 


CONTANSEAU’S FIRST STEP in FRENCH, an Easy Method of Learning 


the Elements: 1, Vocabulary for Pronunciation; 2, Simple Grammar Rules; 3, Easy E i ions; . 
taining Pieces for Reading and Translation. Price 2s. 6d.—K EY, 3s. Ob So SO Ee Tee Sa 


CONTANSEAU’S PREMIERES LECTURES; a Selection of Instructive and 


Entertaining Stories from the best French Authors, with English Notes, followed b i i i 
penne Ay neg tet glish Notes, followed by a few Easy Poetical Pieces suitable to be 


CONTANSEAU’S MODERN FRENCH GRAMMAR; comprising Vocabularies, 


Conversational Lessons, and copious Exercises composed from the best Modern Authors. Price 4s.—KEY, 3s. 


CONTANSEAU’S GUIDE to FRENCH TRANSLATION ; a Selection of 


Instructive and Entertaining English Extracts, with Hints for their Translation. Price 3s. 6d.—K EY, 3s. 6d. 


CONTANSEAU’S PROSATEURS et POETES FRANCAIS; Selections from the 


best French Authors, arranged in Chronological Order, from the Age of Louis XIV, to the Present Day. Price §s. 


CONTANSEAU’S. PRECIS de la LITTERATURE FRANCAISE, depuis son 


Origine jusqu’a nos Jours. For the Use of Schools and Students preparing for Examination in French. Price 3s. 6d. 


CONTANSEAU’S ABREGE de HISTOIRE de FRANCE, from the Earliest 


Times to the Year 1860. Compiled from the Works of Guizot, Sismondi, De Barante, Thiers, Michelet, etc. Price 3s. 6d. 


CHEAP SERIES. 
CONTANSEAU’S ELEMENTARY FRENCH CO URSE, adapted for English 
Middle-Class Schools. Complete in Ten Parts, 18mo, price Eightpence each. 


I. SMALLER or ELEMENTARY FRENCH GRAM- 
. MAR:— 


III. THREE FRENCH CONSTRUING BOOKS :— 


1. FRENCH ACCIDENCE, price 8d. 
2. FRENCH SYNTAX. price 8d. 


II, FOUR FRENCH EXERCISE BOOKS :— 


1, EASY FRENCH DELECTUS, price 8d. 
2, FIRST FRENCH READER, price 8d. 
3. SECOND FRENCH READER, price 8d. 





1. FRENCH CONVERSATION-BOOK, price 8d. 

2. FIRST FRENCH EXERCISE-BOOK, price 8d. 
3. SECOND FRENCH EXERCISE-BOOK, price 8d. 
4. FRENCH TRANSLATION BOOK, price 8d. 


*,* Alsoan ELEMENTARY GERMAN COURSE, uniform with the above, im Seven Parts, price 9d. each, by ERNEST 
L. NAFTEL, German Master, Upper School, Liverpool College. 


IV. FRENCH and ENGLISH DIALOGUES, price 
8d., containing the most useful Phrases in every-day Talk, and in 
Railway and Steam-Boat Travelling. 








RULES and EXERCISES on the FRENCH LANGUAGE, for the use of 


English Students. By LEONCE STIEVENARD, Principal French Master in the City of London School. Crown 8vo, 3s. 6d. 


STIEVENARD’'S LECTURES FRANCAISES ; or, Extracts in Prose from Modern 
French Authors, with copious Notes for the Use of English Students. 12mo, 4s. 6d, 


The GRADUATED COURSE of TRANSLATION from English into French. 
Edited by Professors CHARLES CASSAL, LL.D., and T. KARCHER, LL.B. Small 8vo, in Two Volumes or Parts, 
8s. 6d.; or separately, PART I. Yunior Course, 3s. 6d. Part II. Senior Course, 5s. 

*,* KEY to the JUNIOR COURSE, by Dr. CASSAL, price §s. 


PRACTICAL DICTIONARY of the GERMAN and ENGLISH LANGUAGES; 


containing New Words in General Use, Compound Words not translated literally, Prepositions annexed to Verbs and Adjec- 


tives, Meanin arated and discriminated, and Idiomatic Ex ions with their proper Equivalents. By the Rev. W. L. 
BLACKLEY, MA. and C. M. FRIEDLANDER, Ph.D. Post 8vo, 7s. 6d, 





London: LONGMANS, GREEN & CO., Paternoster Row. 
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Mathematical and Scientific ‘School Books 


PUBLISHED BY MESSRS. LONGMANS & CO. 





BY J. W. COLENSO, D.D. 


ARITHMETIC designed for the Use of SCHOOLS ; 
to which is added a er on Decimat Coimnacs. By J. W. 
Conmse, D.D., Bishop of ata!. Revised joo, with Notes and 
Examination Papers. 12mo. 4s. 6d.—KEY, 5s. 

COLENSO’S SHILLING ARITHMETIC, designed 
for the Use of ELEMENTARY SCHOOLS, 18mo, price 1s, cloth, 
er with Answers, price 1s. 6d. cloth. 


COLENSO’S ARITHMETIC for NATIONAL, ADULT, 
and CommmxciaL ScHoOoLs > 
1. A -» > ay price 6d. Part 1. Simple Arithmetic, 


ill. "samples Part II. Compound Arithmetic, price 4d. 
IV. Examples, Parr III. /+ractions, Decimals, Duodecimais, etc., 


price 4d. 
V. Answers to the Examples, with SotvTions of difficult Questions, 
price 1s. 

COLENSO’S ELEMENTS of ALGEBRA designed 
for the Use of Schools. Part I. containing the Simpler Parts cf the 
Seenen, suitable for general School Purposes, as required fur the 

t of an y B.A. degree. New Edition. 


Il, Examples. 





z2mo, price 
* 6d.—K EY, 5s. 


EXAMINATION QUESTIONS on COLENSOQ’S 


Pes og ee coed Ny = —c Exercises, Problems, etc. By 
COLENSO’S. ELEME NTS o of ALGEBRA designed for 
paver Ba a ILS. Part II. adapted to suit the wants of 
advanced Students ; cuneate the higher parts of the subject, 

with | Miscellaneous) Exam Examples and Equation Papers. 12mo, 


COLENSO’S MISCELLANEOUS EXAMPLES and 
EQUATION PAPERS from Parts I. and II. of the Algebra; with 


the Answers. 

THE STUDENTS GALGEBRA. Complete in One 
Volume. Bight Rew W. Cotenso, D.D., Lord Bishop 
a, “Edited by Rev. oem Hunter, M.A. Crown hen Sie 


COLENSO'S ELEMENTS of ALGEBRA, adapted for 
the use of National and Adult Schools; containing numerous 
ane oi and M mag A under —! Bele» peer .. a of ie 


COLENSO and “HUNTERS “INTRODUCTORY 








ALGEBRA; containing the Chief Rules simplified, with additional 
Illustrations and New Examples. 18mo, 2s. 6d. —Key, price 2s. 6d. 





GANOT’S ELEMENTARY 


TREATISE ON PHYSICS, 


Experimental and Applied, for the use of Colleges and Schools. 
Translated and edited from Ganot’s Zléments de Physigue by E. ATKINSON, Ph.D., F.C.S., Professor of Experi- 


mental Science, Staff College, Sandhurst. 


Tenth Edition, revised and enlarged ; ; with 


4 Coloured Plates and 864 Woodcuts. Large crown 8vo, 15s. cloth. 


*,* In the present edition the fresh matter has increased by about twenty-five 


edition. 


ges the size of the book as it stood in the last 


The new matter includes twenty-four addittonal illustrations. 


Ganot’s Natural Philosophy for General - 
Readers and Young Persons. 


Translated and edited from Ganot’s 


and 454 Woodcuts. 


Cours Elémentaire de Physique 
Experimental Science, Staff College, Sandhurst. 


E, ATKINSON, Ph.D., F.C.S., Professor of 


Third Edition ; with 2 Coloured Plates 


Crown 8vo, price 7s. 6d. cloth. 





TEXT-BOOKS OF SCIENCE, MECHANICAL AND PHYSICAL, 


Edited by C. W. MERRIFIELD, F.R.S. 


ABNEY’'S PHOTOGRAPHY, 3s. 6d. 
ANDERSON'S (Sir J.) STRENGTH of MATERIALS, 
3s. 6d. 


ARMSTRONG’S ORGANIC CHEMISTRY, 3s. 64. 
BALL’S ELEMENTS of ASTRONOMY, 6s. 
BARRY’S RAILWAY APPLIANCES, 3s. 6d. 
BAUERMAN’S SYSTEMATIC MINERALOGY, 6s. 
BLOXAM’S METALS, 3s. 6d. 

GOODEVE’S MECHANICS, 3s. 6d. 

GORE’S ELECTRO-METALLURGY, 6s. 
GRIFFIN’S ALGEBRA and TRIGONOMETRY, 


Nores, 3s. 6d. 


a’ ae ELECTRICITY and MAGNETISM, 
MAXWELL’S THEORY OF HEAT, 3s. 6d. 





MERRIFIELD’S TECHNICAL ARITHMETIC 
38. 6d. 


Key, 3s. 6d. 


MILLER’S INORGANIC CHEMISTRY, 3s. 6d. 

PREECE and SIVEWRIGHT’S TELEGRAPHY, 

RUTLEY'S STUDY of ROCKS, or TEXT-BOOK of 
PETROLOGY, 4s. 6d. 

SHELLEY'S WORKSHOP APPLIANCES, 3s. 6d. 


THOME’S STRUCTURAL and PHYSIOLOGICAL 
BOTANY, price 6s. 


THORPE’S QUANTITATIVE ANALYSIS, 4s. 6d. 
ae and MUIR’S QUALITATIVE ANALYSIS, 


TILDEN’S CHEMICAL PHILOSOPHY, 3s. 6d. 
UNWIN’S MACHINE DESIGN, 3s. 64. 
WATSON’S PLANE and SOLID GEOMETRY, 3s. 6d. 





London: LONGMANS, GREEN & CO., Paternoster Row. 
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APPROVED ELEMENTARY SCHOOL-BOOKS. 








IN GLEIG’S SCHOOL SERIES. 


HISTORY of ENGLAND. By the Rev. G. R. GLeic, | PRACTICAL GEOMETRY, containing the Construc- 


Turrp Boox or History, BRITISH INDIA, od. for Beginners. By T. Tate, F.R.A.S. 13mo, 
Fourta Book or History, SACRED HISTORY, 2s. rH 4 me # 


HISTORICAL QUESTIONS on the above Four His- | HYDROSTATICS, HYDRAULICS, and. PNEU- 


oe being the First Book of History. 18mo, 2s., or in Two Parts, = of all the most useful Geometrical Problems. By T. Tats, F.R.A.S, 
18mo, 1s. 
By the same Author, in the same Series :—- . . 
Saconp Book or History, BRITISH COLONIES, 1s. MECHANICS and the STEAM-ENGINE Simplified 








tories: s8mo, od. MATICS Simplified f.r Beginners. By T. Tats, F.R.A.S. 18mo, 9d. 
SIMP ete MAGNETISM. VOLTAIC ELECTRICITY, and 
Mtg! Sr Hat” cst. SONS) DINE AS | TREASON ics Seed te Benn By ‘tm 
GLEIG'S BOOK of BIOGRAPHY : Lives of Crompton, | er EMENTS of MENSURATION and LAND-SUR 
erschel, Miller, Ste . an ver. 18mo, gd. ~ ¢ . 
The CHILD’S FIRST BOOK of GEOGRAPHY, ina | VEYING. By the Rev. J. Hunter, —heape 18mo, 18. Key, ts. 
Series of Easy Reading-Lessons, By W. Hucues, F.R.G.S. 18mo,gd. | PLANE TRIGONOMETRY, with Problemsand Tables. 
GENERAL GEOGRAPHY, For the use of Beginners. By Ge Rev. j. Muaran, A. sian, o. “Ree, ge 
By W. Hucuegs, F.R.G.S. 18mo. 9d. TREATISE on LOGARITHMS, with Tables, etc., 


GEOGRAPHY of the BRITISH EMPIRE. For the 
use of Beginners. By W. Hucnes, F.R.G.S. 18mo, od. 

EXAMINATION QUESTIONS on GENENAL | EXPLANATORY ENGLISH GRAMMAR for Be- 
GEOGRAPHY. By W. Hucuas, F.R.G.S. 18mo, od. ginners. By Wacter M‘Leop, F.R.G,.S, 18mo, od. 


| adapted to the above. By the Rev. J. Hunrsr, M.A. 18mo, 1s. 
| 
PHYSICAL GEOGRAPHY for BEGINNERS. By oes Or, for Elementary Schools, in Four separate Parts :—I. and 
| 
| 
| 


Keay, od. 


d. each; II. 4d.; 1V. 6d. imitic 5 . 
W. Hucuas, F.R.G.S. 18mo, 94. 1d. eac’ 4d.; 1V. 6d. De/initions, for Home Study, rd 


MANUAL of ARITHMETIC, containing 1, es- 
HISTORY. oa nage = oe the Ven. R. W. BROWN, tions for Class Instruction; By Water M'‘Leop, ,gr* Se oe 


HISTORY of GREECE. By the Ven. R. W. Brown, | MY FIRST SCHOOL BOOK to Teach me Reading 
Archdeacon of Bath. 18mo, gd. and Writing. By Wacter M‘Leop, F.R.G.3. 18mo, 6d. 


The FIRST THREE BOOKS of EUCLID’S ELE- | MY SECOND SCHOOL BOOK to Teach me Read- 
MENTS of GEOMETRY. By T. Tare, F.R.A.S. 18mo, gd. ing aud spelling. oy WaLTer M‘Leop, F.R.G.S. 18mo, gd. 





STEVENS & HOLES GRADE LESSON BOOKS, 


In Six Parts or STANDARDS; each embracing Reading, Spelling, Writing, Arithmetic, and Exercises for Dictation. 
By the Rev. E. T. STEVENS, M.A., Oxon., and the Rev. C. HOLE, LL.D., Rector of Holy Trinity, 


Cape Town. 
THE FIRST STANDARD. Price 9d. THE FOURTH STANDARD. Price ts. 3d. 
THE SECOND STANDARD. Price od. THE FIFTH STANDARD. Price 1s. 3d. 
THE THIRD STANDARD. Price 9d. THE SIXTH STANDARD. Price ts. 6d. 


ANSWERS to the ARITHMETICAL Exercises in STANDARDS I. II. and IIL., price 4d.; in Standard IV., price 4d.; in 
STANDARDs V. and VIL., price 4d. ; or, complete, price 1s. 2d. cloth. 


THE GRADE LESSON BOOK PRIMER. Price 3d. 
FIRST LESSONS IN READING, 24 Folio Sheets. «Price 4s. 6d. 
INTRODUCTORY LESSON BOOK TO STANDARD I. Price 6d. 

THE ADVANCED LESSON BOOK, a Sequel to the Grade Lesson Books. Price 2s. 


KNOWLEDGE FOR THE YOUNG. 


A New Edition, in 18mo, price ONE SHILLING. 


THE STEPPING-STONE TO KNOWLEDGE; 


Comprising several hundred Questions and Answers on Miscellaneous Subjects, adapted to the capacity 
of the Youthful Mind. By a MOTHER. 
In the same SERIES, price One Shilling each, STEPPING-STONES to 


KNOWLEDGE, SECOND SERIES, Is. ROMAN HISTORY, ts. MUSIC, Its. 
ENGLISH HISTORY, ts. | GEOGRAPHY, Is. ENGLISH GRAMMAR, 1s. 


IRISH HISTORY, ts. BIBLE KNOWLEDGE, ts. | FRENCH CONVERSATION, ts. 
BIOGRAPHY, ts. ARCHITECTURE, 1s. | NATURAL HISTORY, Two 
GRECIAN HISTORY, ts. PaRTSs, Is. each, 





ASTRONOMY, Is. 


London: LONGMANS, GREEN AND CO., Paternoster Row. 
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Works by John Hullah, LL.D. 


HULLAH’S METHOD OF TEACHING 
SINGING;; originally published as Zime and_ Tune 
in the Elementary School. By JouN Hv van, LL.D. 
Crown 8vo, price 2s. 6d. cloth. A New Work, Theoretical 
and Practical, embodying the results of many years’ ex- 
ience ; among these are the continued use of the Fixed or 
mmoveable Do, but with the Sol-fasyllables i» flected on a 
method based on the natural succession of vowel sounds. 


EXERCISES AND FIGURES IN HULLAH’S 
METHOD of TEACHING SINGING. By Joun Hutian, LL.D. 
Crown 8vo, price 1s. sewed, or 1s. ad. limp cloth ; or in Two Parts, 
price 6d. caah sowed. or 8d. each limp cloth. 


LARGE SHEETS, Containing the Exercises and 
Figures in Hullah’s Method, in parcels of 8, price 6s. each. 


The CHROMATIC SCALE, with the Inflected Syl- 


lables used in Hullah’s Method, on a Large Sheet, price 1s. 6d. 
The same on a Card, price One Panny. 


WILHEM’'S METHOD of TEACHING SING- 
ING, adapted for English Use; first published in 1840, and 
revised and reconstructed in 1849, under the sanction of the Com- 
mittee of Council on Education. 


THE MANUAL, for the Use of Teachers and Pupils. 


Parts I. and II. price as. 6d. each, or, together, in cloth, 5s. 


EXERCISES and FIGURES, contained in Parts I, 
and II. of the above. Books I. and II. price 8d. each. For the use 
of Pupils only. 


LARGE SHEETS, containing the Figures only in 


Part I. of theabove. Nos. I to 8, ina parcel, price 6s. 


LARGE SHEETS, containing the Exercises only in 


Part I. of the above. Nos. 9 to 40, in Four Parcels of Eight Sheets 
each, price 6s. per Parcel. 


LARGE SHEETS, containing the Figures only in 
Part II. ofthe above. Nos. 41 to 52, in a parcel, price gs. 


RUDIMENTS of MUSICAL GRAMMAR. Royal 
8vo, price 3s. 


NOTATION. Brief Directions concerning the Choice 
and Adjustment and Formation by Hand of the Characters 
constituting the Musical Alphabet. Price 6d. 


A SHORT TREATISE on the STAVE, Price 2s. 

A GRAMMAR OF MUSICAL HARMONY. 

Royal 8vo, price 3s.; or in Two PARTS, price Is. 6d. each. 
EXERCISES to the Above, ts. 


A GRAMMAR OF COUNTERPOINT. Parr I. 
Price 2s. 6d. 


HYMNS for the YOUNG. Set to Music. Royal 


8vo, price 8d. 


SCHOOL SONGS for Two or Three Voices. 
Books, price 6d, each. 


Two 


INFANT SCHOOL SONGS. Price S1xpENcE. 


LECTURES on the HISTORY of MODERN 
na = A canes at the Royal Institution. Third Edition. 


LECTURES on the TRANSITION PERIOD of 
MUSICAL HISTORY, delivered at the Royal Institution. 
Second Edition. 8vo, 10s. 6d. 





London, LONGMANS and CO. 





ADAIR’S 
EXCELSIOR COPY-BOOKS. 


Acknowledged to be the most beautiful style of Writing 
of any Copy-books in the Market. 


Feap. 4t0, 16 pp. - + = 1d. each, 
” 62PP © te ue Ole 


The Series consists ofnine numbers, carefully graduated on the most skilful 
principle to facilitate the easy progress of the Pupils. 
1, Introductory - Letters — Easy 
Words, without Long Letters. 
Double Line. 


5 Short Sentences, With Capitals. 
Double Line. 
6. Small Hand—Sentences. Double 


2. Easy Words, with Long Letters. Line, , 
Double Line. . Small Hand—Sentences. 
3. Easy Words and Long Letters. g General Finishing Hand. 


Double Line. 9. Commercial Finishing Hand. 
4. Capitals—Words with Capitals— A Invoice and Account Forms. 


Figures. Double Line. Letters and Commercial Forms. 
Books A and B are in course of preparation, and will be ready shortly. 

The Writing is natural, elegant, and free—the fac-similes of the writing 
of a Teacher who has made the teaching of writi = 
upwards of thirty-six years, and is acknowledged by H.M.I. as one of the 
most jul writing masters of the day. ; 

*The writer and opener put their whole trust in the graceful, attractive, 
clear, and easy style of caligraphy. It is certainly an exceedingly desirable 
st a nee aoe o> sou, and it 5 the merit S ing really 

to -ink work, not merely a good piece of engraving to 
look at.'—The School Board Chronicle, London 

‘ This series of books extends from Letters to ‘‘ Commercial Finishi 
Hand.” It is skilfully grad d, and pr the very best models 
writing. The combinations of letters given for imitation in the earlier 
numbers are specially fitted to train both the eye and the hand to the niceties 
of correct penmanship ; and pupils carefully drilled to the faithful gs 
the various head-lines must in time acquire a very good style of writing. We 
can highly recommend the series to teachers in search of copy-books.'—T7he 
Educational News. 








London : GEORGE GILL & SONS, 23, Warwick Lane, Paternoster Row. 
Manchester: THE MANCHESTER AND DIS! RICT SCHOLASTIC 
; TRADING COMPANY, 43, Dea te. 
Liverpool: THE NORTH-WESTERN fbuca TONAL TRADING 
CO., Limited, . Renshaw Street. 
Belfast: HUGH ADAIR, Pubiisher. 


SCHOOL DESKS. 


BANKRUPT’S STOCK. 








G E HAWES, 
SCHOOL DESK MANUFACTURER, 


HAVING PURCHASED the ENTIRE STOCK of IRON 
STANDARDS manufactured by 


JOHN GLENDENNING 


Late of CHALK HILL Works, trading under the Name of 


COLMAN & GLENDENNING, 
IS NOW OFFERING 
‘THE EASTERN COUNTIES, ‘THE COLLEGIATE,’ 
‘THE COUNTY, and other desks 


AT GREATLY REDUCED PRICES. 


FOR PARTICULARS, APPLY TO THE ABOVE, AT 


CHAPEL FIELD or DUKE’S PALACE WORKS, 
NORWICH. 
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Educational Works by Dr. William Davis.’ 





1. THE FIRST BOOK OF ENGLISH HIs- 
TORY FOR SCHOOLS AND FAMILIES, in Question 
and Answer. Cloth, Is. 

“It would be impossible to 

English Hi-tory.'—Bookseller. 

2. THE COMPLETE GRADE PARSING AND 
ANALYSIS. A Book of Exercises for Home and School 
Use. Cloth 9d. Also in Two Parts, 4d. each. 

‘Teachers will find the book a grest help '—School Guardian, | 

3. KEY to the Complete Parsing and Analysis ; con- 

taining the full working of all the Exercises. Strong cloth, 3s. 


‘To young teachers and private students this will be a most valuable book 
of reference. —Zducational News. 


4. THE BOOK OF POETRY FOR SCHOOLS 
AND FAMILIES. Containing brief notes of the life and 
rincipal works of each writer ; and Copious Explanations of 
ifficult Words and Allusions. 192 pp. cloth, Is. 
‘One of the best shilling books of poetry we have seen.'—National School- 


master. 

5. THE JUNIOR BOOK OF POETRY. Con- 
taining a choice selection of Poetry for Reading and Repeti- 
tion, with very Copious Notes and Explanations. 72 pp., 
cloth, 6d. 

* Well adapted for the Fifth and Sixth Standards in English Elementary 

Schools, and may, with advantage, be used for English Literature in Scotch 

Schools.’—Educational News. 


6. THE COMPLETE ENGLISH SPELLING 
AND DICTATION BOOK. ts. 6d. Alsointwo Parts—_ 
** Junior *’ and “‘ Senior ”’—price 9d. each. 
* Concise and useful.'"—Churchman. 
* The aurhor Is thoroughly conversant with the wants of both Scholars and 





ize in shorter space the leading facts of 


. 3 





Teachers in the much-neglected department of systematic orthography.’— 
Manchester Examiner, 





7. THE COMPLETE GRADE SPELLING 
BOOK, containing most of the Easy and Difficult Words in 
the English Language, arranged in lessons for home work. 
Price 8d., or in Three Parts, 3d. each. 

‘ Exhaustive of the difficulties of English Spelling.'— Christian Union. 


8 THE COMPLETE BOOK OF ARITH- 
METICAL EXAMPLES. 1s. 4d. Key (or Book of 
Answers), 2s. 

‘A remarkably cheap, well graduated, and practical collection of Arith- 

metical Examples for home and school use,'—EZducational Times. 


9. THE COMPLETE BOOK OF ARITH- 
METICAL EXAMPLES, KEY, and MEMORY 
WORK of ARITHMETIC. Bound together, 3s. 
ARITHMETICAL EXAMPLES. Part I., con- 
taining thousands of new erations, from Simp!e Addition 
to Proportion, Practice, Bills of Parcels, and Metric Arith- 
metic, 8d. Key (or Answers) Is. 


. ARITHMETICAL EXAMPLES. Part IL, 8d. ; 
Key, Is. 
THE GRADE ARITHMETIC. In Four Parts, 


stiff covers, 2d. each; sewed, td. Answers, 3d. each Part. 

13. THE COMPLETE GRADE ARITHMETIC, 
6d. Answers, 8d. 

14. THE MEMORY WORK OF ARITHMETIC, 
a Book of Tables, Rules, etc., 4d. 

15. THE JUNIOR ARITHMETIC, containing 


Explanations, Exercises, and.Answers to all Questions, 6d. 


16. THE FIRST SIX BOOKS OF EUCLID. 1s. 


10, 


= 


12. 


Lonpon : SIMPKIN, MARSHALL, and CO. EDINBURGH : OLIVER & BOYD ; J. MENZIES & CO. 
*.* A Specimen Copy of any of the above, excepf Keys, sent to Head Teachers for half the price in 





Just Published, Cloth, price 6d. 
(Re-printed from THE PRACTICAL TEACHER.) 


stamps, on application to Dr. Davis, West Town, Bristol. 





CHEAPEST 


Short Historical Anecdotes, CARDS OUT. 


By the Rey. Sir G. W. COX, Bart., M.A., 


Author of ‘Tales of Ancient Greece; ‘A History of Greece,’ 
‘The Mythology of the Aryan Nations,’ etc., etc. 





: London : 
JOSEPH HUGHES, Pilgrim Street, Ludgate Hill. 





Now Ready. Fcap. 8vo, 240 pp. Price 3s. 6d. 


The Questions set at the Matricu- 
lation Examination of the 


London University, 
JUNE, 1880, 
WITH FULL MODEL ANSWERS. 
By W. P, WORKMAN, 
First in Honours at the above Examination. 

*.* Candidates would do well to buy this book. In addition 
to showing what kind of answers places a man at the top of the 
list, it contains all information necessary to candidates, and also 
those intending to graduate. 

*,* Sent post free on receipt of P.O.O. for 2s. 8d. 
London : JOSEPH HUGHES, Pilgrim Street, Ludgate Hill. 





ROFESSOR BAIN’S COURSE of ENGLISH 
for both Primary and Higher Schools; Revised 


Editions :— s. d, 
First English Grammar .........:66..::s:sseseesereeseneneeecenes 1 4 
Key, with Additional Exercises.............c00001 cee £9 
Higher English Grammar .............0000+sseeseeneseeneeseeees 2 6 
Companion to the Higher Grammar ........-.....0++++0+se0+0 3 6 
English Composition and Rhetoric ..........-sssseetetessereees 4 0 


London: LONGMANS & CO, 


| 
| 
| 
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PY SUMS Lf 
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THE SET SENT POST FREE FOR 4s. 6d. 


JOSEPH HUGHES, 
PUBLISHER, 
PILGRIM STREET, LUDGATE HILL, LONDON, E.C, 
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W. STEWART & CO. 8 SPECIAL MANUALS for LONDON UNIVERSITY. 


Price 1s., post free. 

A COMPLETE SET OF LONDON UNIVER- 
y id MATRICULATION PAPERS, with Specimens. of Model 

nswers. 
Recently issued, Crown 8vo, cloth, 2s. 

LONDON UNIVERSITY MATHICULATION 
EXAMINATION : What to Read, and How to Read it. Specially 
written for Private Students, and ong full and complete informa- 
tion on all points connected with the Examination, including 
hensive hye of the Newest and most reliable Téxt Books, and a Com- 
plete Set of Papers with Model Answers in each Subject. By Wiui1aM 


Dopos, B. 
bu st issued, SOPHY’ 1 ree. 
NATURAL HILOSOPH FOR LONDON 
ay aa nae MATRICULATION, By Epwarp B. Avgtina, 
D.Sc, This volume is the only book at present issued that deals with 
all Se —— C+ for the Matriculation ot It will 
now be for the Student, in place of reading two or three different 
le Persia Si@erent authors, to study the whole of the subject in one 
volume and under one guide, Many examples are worked out in full as 
Models for the Student. 
Pic issued, price 2s., post free, 
MATRICULATION Gu EMIsTRY PAPERS 
FOR TWELVE YEARS. Worked out in full as Models, By G. N. 
Sroxer, F.1.C., woh Analyst in the Laboratory, Somerset House. 


st issued, price 3s,, post free. 

MATRICULATION NATURAL PHILO- 
SOPHY PAPERS FROM 1868, Worked out in tull as Models. By 
Eomunp P, Tov, B.A, 

Just issued, price 3s., 

MATRICULATION PA PERS. ‘IN ENGLISH 
FOR TWELVE YEARS. Worked out in full as Models. By the 
English Master, St. Gregory's College, Bath. 

Just issued, price 2s. 6d., post 

MATRICULATION FREN oH “EXTRACTS 
FOR TWEVE YEARS, with Grammatical Questions, etc. By Wit- 
1AM Donnps, B.A., and C. H,. Decnave, BK, ts - Paris. 

Just issued, price 2s. 6d., post 

MATRICULATION GERMAN “GRAMMAR 
FOR ENGLISH STUDENTS. By A. pray a M.A, 

Recently published, price 3s. 6d., 

COMPLETE GUIDE TO MATRICULATION 
IN LONDON UNIVERSITY IN ARITHMETIC AND ALGE- 
BRA. By A. L. Srarxes, B.A. (Lond.), F.C.S. This work deals with 
all the apecialties of the London University Arithmetic and Algebra 








Papers in a clear and exh and contains extracts from 
Thirty. -five Years’ Papers, with Answeré and, where deemed necessary, 
Solutions, 


Just issued, price 2s. 6d., 

LATIN GRAMMAKk AND COMPOSITION 
FOR LONDON UNIVERSITY MATRICULATION. Containing 
the whole of the Papers set in these Subjects from the Foundation of the 
University, with Answers, ‘Translations, Vocabularies, and Notes. By 
Wiit1aMm Dopps, 








Recently published, price 38. 6d., post free. 


DEDUCTIONS, RIDERS, AND EXERCISES, 

based upon Euclid, Books I.—IV., and containing at end, for reference, 

the Text of Euclid, Books I.—IV, 200‘ Depuctions’ worked out in 

Sull, from Papers set in Cambridge “Mathematical Ty Tripos, London Uni- 

versity Matriculation, Queen's Scholarshi etc. The vated most 
exhaustive work on ‘ Deductions‘ ever published, 


Recently issued, price 7s. 6d., post free. 


COMPLETE GUIDE to the MATHEMATICS 
OF THE ist B.A. AND ist B.Sc. EXAMINATIONS. Part I. 

By A. L. Sparkes, B.A. (@) This work includes a sum of the 

principal formule = Arithmetic, Algebra, Mensuration, and Trigono- 

metry, d. pt to ‘Syllal S, and all the more important 
estions ) given ae the last few years worked out in full as —_ 
my - (4) It givesa full and clear explanation of every 
which is likely to present a difficulty to sed/-taught students. Bit 
furnishes ready solutions to all points of difficulty inherent in the BA. 
and the B.Sc. Examinations, which cannot be found in the ordinary 
text books. (d) It contains all the papers of the last twelve years’ B.A. 
and B.Sc. Examinations, with solutions worked out in full. 


Just issued, price 4s., post free. 
CONIC SECTIONS AND CO-ORDINATE 
GEOMETRY FOR ust B.A. AND 1st B.Sc. EXAMINATIONS, 
Part II. With the Principal Formule and Notes on their Proofs, being 

a Complete Treatise on the latter subject, adapted to the p 
Syllabus. By A. L. Sparkes, B.A. 


Recently issued, price 7s. 6d., post free. 


EXPERIMENTAL PAYSICS, specially designed for 
London University Science Candidates ; also the Preliminary, Scientific, 
and part of Natural Philosophy of B.A. By J. C. ‘imresn, B.A. 


Price 2s., post free. 


AIDS TO THE STUDY OF PRACTICAL 
CHEMISTRY. By Georce Smrtn, B.Sc. Covers t the whole ground 
of the Honours, Science, and Art Papers, and the B. Sc. Examination. 








Y 


Price 2s,, post free. 


PRACTICAL GEOLOGY. By W. Jerome Harrison, 


F.G.S., First in First Class Honours in Geology, Science and Art 
Department. With numerous I!lustrations. 


Price 2s., post free. 


COMPARATIVE PHYSIOLOGY FOR STU- 
DENTS. ByEpwarp B. Avetina, D.Sc.. F.L.S. Part I. containing 
Digestion, Absorption, Respiration, etc. 


Price 3s. 6d., post free. 


MANUAL OF CONSTITUTIONAL HISTORY. 
By Joun McLeov, N.A. Contains all the Matriculation and LL.B. 
Papers set in that Subject since the Foundatjon of the University, and 
there is not one of them that cannot be answered from the Manual. 





Stewart’s Mathematical & Natural Philosophy Series. 


Inis, the most complete Mathematical Series ever issued, has Freeny re several years in 
at 


athematical Professors and Teachers—the ripest 

. COMPLETE TREATISE ON PRACTIOAL @B0.- s. d. 
metry and Mensuration ss § -@ 

2 KBYtoabove .. 6 0° 


. COMPLETE PRACTICAL TREATISE ON THE 
Nature and Use of Logarithms, and on Plane Sen 
with Logarithmic and Trigonometrical ‘lables 


. EBY to above 

. ADVANCED TREATISE ON ALGEBRA 

». COMPLETE EBY to above 

, BL SMENTART PRADTICAL GEOMETRY ‘AND 


Mensuration 2 
. KBYtoabove.. 2 6 


9 OXFORD AND CAMBRIDGE BX AMINATION 
Papers in Arithmetic for 12 years. Price 2s. ANSWERS, 1s. 


ELEMENTARY LOGARITHMS AND TRIGONO- 
metry, with Logarithmic and Trigonometrical Tables .. 

a1. KBYtoabove . 

12. BLEMENTARY ALGEBRA . 

13. COMPLETE EEBY to above ‘ 

14. TABLES OF LOGARITHMS 

15. BUCLID, FIRST FOUR BOOKS, with EXERCISES 

16. CONIC SECTIONS . 

17. TRIGONOMETRY AND MENSURATION . 

4. MECHANICS (STATICS) + * 

19. ALGEBRA (GLEMBNTS OF) 


o DEDUCIIONS, RIDER~, AND EXERCISES ON 
the First Four Books of Euclid (Solutions of) 


Se 3 
2. BASY MATHEMATICS—ALGEBRA and EUCLID 1 


“ 


~~ ss 
auwwu 
©°oeo 0°89 


“2 


~) 


12. 


42 
eoanancoonoaa 


ee ee 


ca 








| 
| 


tion, and has been written by a number of the more eminent 


hematical Scholarship of the age having been laid under contribution. 


22. COMPLETE GUIDE TO THE MATRICULATION s. . 


Examination in Arithmeticand Algebra. 3 
23. OXFORD AND CAMBRIDGE LOCAL EXAMI. 
nation Papers in Algebra for Eight Years, with Answers + #0 
. ALGEBRAIC FACTORS SIMPLIFIED 1 6 


. COMPLE FE eome TO THE MATHEMATICS 
of the rst B.A. and B.Sc. Examinations. Part 1 7 
. NATURAL PHILOSOPHY FOR ‘LONDON 
University Matriculation Examinations .. 40° 
. CONIC SECTIONS AND CO-ORDINATE GEO- 
metry, for 1st B.A. and B.Sc. Examirfations. With the Princi- 
1 Formule and Notes on their Proof, being a nag 
Treatise on the latter subject, adapted to the present Syllabus.. 4 o 
. SCHOLARSHIP ALGEBRA PAY SES FOR THE 
last Twelve Years, worked out in full as Models ro 
29. SCIENCE AND ART DEPARTMENT PAPERS 
in yr pee . and II., for Ten ee 
out in full as Models 26 
. EXPERIMENTAL PHYSICS, Specially 4 igned eer 
London University Science Candi tes, the Preliminary, 
Scientific, and part of Nat. Phil. B.A. . 7 6 
. THE PUPIL TBACHER’S ALGEBRA. This Work 


a 





is a Complete Treatise on the Theory and Practice of Algebra 

as far as is required by — Teachers or Students in T) — 

Colleges, and containi e last Twelve Years’ Queen's Scho- 

larship Papers in Alge es eet out in — as — el 

Answering ° 2 6 
32. COMPLETE KEY to néhene ae 2 6 
33. ALGEBRAIC DIFFICULTIES SIMPLIFIED 20 
3. THE INDUCTIVE ALGEBRA .. 3 6 
35. SCIENCE AND ART DEPARTMENT — - CHE. 

mistry, Organic and Inorganic, E} y ana Ad 

_ Twelve Veass, worhed out in 8 “e s ee ~ »-6 





Any of the above Books post free jor published price in stamps from 
W. STEWART & Co., The Holborn Viaduct Steps, London, E.C. 
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TO PUBLISHERS, AUTHORS, ETC. 
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Messrs. AUSTING & SONS, 


BOOKBINDERS, 
JOHNSON’S COURT, FLEET STREET, 


LONDON, E.C., 


we respec'fully intimate that they Estimate or 

Contract for every description of WHOLESALE 
CLOTH BINDING (Both Plain and Fancy), and that they 
are prepared to execute Large or Small Orders without 
delay, at the Lowest Trade Prices. 





Having been established nearly half a century, they 
can give very satisfactory references if required. 





A Large Assortment of Ornamental Designs 


in Stock for Covers. 





DR. HOPKINS'S EDUCATIONAL WORKS. 
OPKINS’S EXERCISES IN ORTHOGRA- 


HY, on an improved plan, and containing much 
valuable information on various subjects.. New Edition, 1s. 6d. 
HOPKINS’S EXERCISES IN COMPOSITION. New 
Edition, 1s. 6d. A KEY TO THE ABOVE, ts. 6d. 
HOPKINS’S PUPII.'S MANUAL OF EXERCISES IN 
MENTAL ARITHMETIC, containing 25,000 Questions, with 
the Rules for their Calculation, 2s. 
HOPKINS’S TEACHERS’ MANUAL OF EXERCISES 
IN MENTAL ARITHMETIC, forming a Key to the above 


6d. 
Sieaphin, Marshall & Co., London; E. C. Osborne Birmingham. 



























IF YOU WANT 

a really good Steel Pen, 

ask your Stationer, or 

send 1/2in Stamps 

forasample box 

containing 

6 dozen 
of STEEL, 
Nickel, and 

Gilt, of assorted 

patterns, in a 

metal box. Sold by all 


x . Stationers. Wholesale, 


HOLBORN VIADUCT, LONDON. 























DRAWING & PAINTING MATERIALS. 


=i 


Just published, price 15, 
BOARD SCHOOL GYMNASTICS: 


A Manual of Physical Development for the School- 
Room and the Home. 





London: L. N. FOWLER, Imperial Buildings, Ludgate Circus. 





| THE CAMBRIDGE EXAMINER, 


Puplished rsth of every Month, except July and August. 


Pa for Studen ing for the Cambri: ior, Senior, Highe 
Local, and Teachers’ Examinattons. nae —— 


Correspondence Class in connection with the Paper. 
Post Free, 5s.6d. perannum. Specimen Copy 7d. 





London : EDWARD STANFORD, g5, Charing Cross, S.W. 
Cambridge: MACMILLAN AND BOWES. 


HARRISON’S 
CORALINE EYE-SHIELDS, 


ANATOMICALLY ADJUSTED. 











A complete and perfect Reading Shade, light as a feather, 
pretty as a coral ornament. Sold by all Opticians, Chemists, 
etc., and sent post free as under :— 

Fitted with Hlastic Attachment .. 
Fine Steel Riding Bows 


2s. 
4s. 





HARRISON & SON, Opticians, 
40, HATTON GARDEN, LONDON, E.C. 


IMPORTANT TO SCHOOL BOARDS. 


‘The pupils who learn to write by the Waverley Copy Books acquire the 
zaligraphy necessary for Civil Service qualifications,’ Zducational News. 


Just Out, the IMPROVED WAVERLEY COPY BOOKS, 
Nos. 1 te 13, 2d. each, at all Booksellers’. 


Are used in the first educational establishments in the 
kingdom. 








London Agents: MARLBOROUGH, GouLD & Co., 52, Old 








Liberal Allowance to Schools, Send for Illustrated 
Catalogue, Post Free. 





BRODIE & MIDDLETON, 


79. LONG ACRE, LONDON. 


- 


Bailey ; and C. MILLINGTON & Sons, 32, Budge Row. 
Specimens forwarded free to all Booksellers. 





ESTABLISHED 1851, is 
IRKBECK BANK.—Southampton Buildings, Chan- 
Lane. 

Cunent Accounts qpened according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly balances when not 
drawn below £25. No commission charged for keeping Accounts. 

The Bank also receives money on Deposit at T per cent. Interest, 

The Bank undertakes for its Customers, free of charge, the custody of 
Deeds, Writings, and other Securities and Valuables ; the collection of Bills 
of Exchange, Dividends, and Coupons ; and the purchase and sale of Stocks 
and S. Letters of Credit and Circular Notes issued. 

A Pamphlet, with full particu 
31st March, 1880. 


The Birkbeck Building Society? Annual Receipts 
exceed Four Millions. 


OW TO PURCHASE A HOUSE FOR TWO 
GUINEAS PER MONTH, with immediate Possession and no 
Rent to Pay. Apply at the Office of the Birxsecx Buitpine Sociery. 
OW TO PURCHASE A PLOT OF LAND FOR 
FIVE SHILLINGS PER MONTH, with immediate ion, 
either for Building or Gardening purposes. Apply at the Office of the Birx- 
BECK FrEeHOLD Lanp 1ETY. 


A Pam ith ull i on application. 
phlet, with ull particule CANCIS RAVENSCROFT, Manager. 


Southampton Buildings, Chancery ae A 
CIVIL SERVICE APPOINTMENTS. 

Clerkships, Excise, Customs, etc. Candidates rapid] 
prepared through the post.—J. Kerre, F.S.A., ete,, Civil 


on application. 
F ANCIS RAVENSCROFT, Manager. 
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Smith, Elder & Co.'s Publications. 


Crown 4to, Is. 
A METH 


OD OF THACHING THE DEAF AND -REA AND LAN- 
GUAGE. With Illustrations and Exercises. By THomas ioe ny ae saat. 


Large crown 8vo, 7s. 6d. 
SHAEKBESPHARB. Certain Selected Plays Abridged for the Use of the Young. By SAMUEL BRANDRAM, M.A. Oxon. 
STUDIES OF THE GREEE POETS. By Jonn Appincton Symonps. 
First Serigs. Second Edition. Crown 8vo, 10s. 6d. | SECOND SERIES. 
RENAISSANOE IN ITALY. By Joun Apprncton Symonps. 


AGE OF THE Vesrots. Second Edition. Demy 8vo, 16s. THE FINE ARTs. 
THe REVIVAL OF LEARNING. Demy 8vo, 16s. 


Second Edition. Crown 8vo, 10s. 6d. 


Demy 8vo, 16s. 
ITALIAN LITERATURE. 2 vols. Demy 8vo, 32s. 


WORKS BY PROFESSOR MARSHALL. 


Imperial 8vo, £1 11s. 6d. 


ANATOMY FOR ARTISTS. 


By JOHN MARSHALL, F.R.S., F.R.C.S. 


Professor of Anatomy, Royal Academy of Arts; late Lecturer on Anatomy at the Government School of Design, South 
Kensington; Professor of Surgery in University College, London; Senior Surgeon to the University 
College Hospital, etc., etc. 


Illustrated with 220 Original Drawings on Wood by J. S. CUTHBERT. Engraved by GEorGE NICHOLLS & Co. 








Folio, price 8s., in wrapper; or in portfolio, price 9s. 


A RULE OF PROPORTION FOR THE HUMAN FIGURE. 


/_ | Illustrated by Joun S. CUTHBERT. 





Third Edition, with Additions, 4to, with folio Atlas, 21s. 


A DESCRIPTION OF THE HUMAN BODY: 


ITS STRUCTURE AND FUNCTIONS. 


Illustrated by reduced copies of the Author’s “‘ Physiological Diagrams,” to which Series this is a Companion Work. Designed 
for the use of Teachers in Schools and Young Men destined for the Medical Profession, and for popular instruction generally. . 

The Work contains 260 quarto pages of Text, bound in cloth, and 240 Coloured Illustrations, arranged in 11 folio Plates, 
measuring 15 inches by 7}, in a limp cover. 





PREPARED FOR THE DEPARTMENT OF SCIENCE AND ART. 


PHYSIOLOGICAL DIAGRAMS. 


An entirely New Edition, Extended and Revised by the Author. Eleven Diagrams, life-size, each on paper 7 feet by 3 feet 


9 inches, Coloured in facsimile of the ae Price 12s. 6d. each Sheet; or selected Proofs, more highly coloured, mounted on 
canvas, with rollers, and varnished, price £1 Is. each. Explanatory Key, price Is. 


In the New Edition each subject has been redrawn on the sinc, and, under the supervision of the Author, important Additions 
Aave been made to the Series, so as to render it as complete as possible and consistent wath the present state of science. 


A SERIES OF LIFE-SIZE ANATOMICAL DIAGRAMS 


Specially adapted for Schools of Art and Art Students. 


Seven Diagrams, life-size, on feet feet 9 inches. Each sheet, sold separately, price 12s. 6d., Coloured in facsimile of 
the original Drawings; or £1 Is. on selected ; fs, ssounted on canvas, with rollers,a@nd varnished. tory Key, price Is. 


To Teachers and Students of Artistic Anatom wena at fon me will be inwaluable, Suspended on the walls of the Lectnre-room or Studio, 
they will not fail to secure, through the medium of the eye, that familiar acquaintance with the principal points in the osseous and muscular systems so 
fadepensable to the Art Student. 
°° A DETAILED LIST OF THE DIAGRAMS WILL BE SENT POST-FREE ON APPLICATION. 
London: SMITH, ELDER & Co., 18, Waterloo Place. 
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‘ Knowledge is proud that he has learned so much, 
Wisdom is humble that he knows no more.’—Cowpsr. 
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By A. Carpenter, M.D. (London), 
C.S.S. (Camb.), Author of ‘ Preventive 
Medicine and Public Health ;’ President 
of the Council of the British Medical 
Association, 8 

2. Anecdotal Natural History. = The 
Squirrel Tribe. By Rev. J. G. Woon, 
M.A., F.1S., Author of ‘ Homes with- 
wut Hands,’ ‘ Nature’s Teachings,’ etc. ; 
and THropore Woop, Joint Author of 
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Vou. I. No. 1. “MARCH 1881. oo 
CONTENTS. * 
1. Health at School.—I. Introductory. 6. How I Teach Writing. By Joserx 


Cox, Author of ‘A Series of Practital: ~ 
Standard Copy Books,’ : <j oh 


7. How I Teach Geography. By A. PARK, | 
F.R.G.S., F.E.LS., etc. ; Head Master 
of the Albion Educational yp 
Ashton-under-Lyne, 


8. Recent Inspection — in Geo. 
graphy, . . 
9. Pupil Teachers’ inssnietiais nor 








JOSEPH HUGHES, - PILGRIM STREET, LUDGATE HILL, 


‘ The Field Naturalist’s Handbook,’ 3 for January 1881, with Model Answeis 
3: Short Historical Anecdotes, By Rev. to every Question, both for Candidates 
Sir Grorce W. Cox, Bart., M.A., and for all years of Apprenticeship, 
Author of ‘Tales of Ancient Greece,’ ro. An Original School So 
arose ; . mg. In both 
* Elistory of Greece, - + sa ; 7 Notations. No. 1. ‘ Beautiful Spring.’ 
4. How to Write an Examination Paper. By T. Crampton, Author of ‘ ie 
By Watrer P. Workman, Author of ton’s School Songs,’ 
* Answers to ) Matriculasion Questions, 11. Publicati 
June 1880 ;’ First in Honours in June sees 4, 
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Reviewed, . f ’ 
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Applied Mathematics in Senior Oxford 12, Recent Inspection Questions— 
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, Spencer, Author of ee Exer- t3. Monthly Notes, . 
‘ cises in Arithmetic,’ ‘ 12 | 14. Engagements for March, 
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JUST COMMENCED, in MONTHLY PARTS, Price 6d., 


A NEW AND THOROUGHLY REVISED EDITION OF 


CASSELL’'S POPULAR EDUCATOR. 


Embodying a COMPREHENSIVE SYSTEM OF SELF-EDUCATION within the means and capacity of all. 


Seventx Eprrion of Part 1, including LARGE PRESENTATION PLATE, now ready, price 6d. 


Honourable Success. 











Tas CHILD: 


LTHOUGH more than a million copies have been sold of CasseLu’s PopuLar Epucaror in the various 
editions which have been successively called for, yet so continuous and urgent is the demand for 

ew Editions, and so rapid in this age is the advance and development of accurate and scientific knowledge, 
that the Publishers, on completion of the last issue of the work, placed it in the hands of the ablest men to 


The Street. idleness and Drunkenness. 


thoroughly revise and bring down to date each department of the whole field of knowledge which it traverses. 
This revision having now been completed, the Publishers have the pleasure to announce a Mew Serial Edition 
in SIXPENNY MONTHLY PARTS. 


The Right Hon. Rosert Lowe (now Lord SHERBROOKE), in his speech on Education at the Halifax 
Mechanics’ Institute, said: ‘ NOW THE FIRST BOOK WHICH I WILL RECOMMEND IS CASSELL’S 
‘EDUCATOR. A man who has read, and yey gd knows the contents of this, is a man 
‘who will understand the greatest part of what is going on around him, which is a t 
‘deal more than can be said of the best Greek or Latin scholar, or even the accom ed 


‘lawyer.’ 





Testimony upon testimony has reached the Publishers from amongst the hundreds of thousands who have 


possessed themselves of the work, declaring that they could not refrain from expressing how much of their success in 
life they owe to this work. The following are some of a later date :— 





* Now. 10, 1880. 
* As you are about to publish a New Edition of your “ Popular Educator,” 
1 consider it my duty to make known to you how it has contributed to my 


great thinkers 
written in those I can also read a little Spanish. After having 
devoted some at to mathematies, science, and literature generally, I was 
offered a situation as manager of a newspaper, which has at present a large 
circulation, and now retain that position. 
Your “ lar Educator" has always been the groundwork of my studies, 





and I think I ought to add, that to it alone my intellectual as well as worldly 
progress is to be attributed. 
Y ‘Yours respectfully, ———.’ 


* Dec. 2, 1880. 
‘The “ Popular Educator” ought to be in every house, It contains more 
reliable matter im pclenca, ote., then all the text and cram books put together. 
‘ Yours faithfully, ———, Head Teacher.’ 








‘ Now. 26, 1880. 
am in the very highest degree indebted to the work for much 

of my success in life (and it has not been small), inly by its I 
familier ‘ oss Santee” hes beck ie 
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Adopted by the London and other principal School Boards. 


The Comprehensive: 
Readers. 


lllustrated in a highly instructive and artistic manner, and 
strongly bound, 


NOW COMPLETED, 


Primer > - Paper Cover, sid. ; Cloth Cover, 2}d. 
” , ” 3a. 
puns: Bonk a idged Bais aye ‘t 
ri * ey a“ : 
poager I.—96 4 iss « « +» + Cloth Boards, 6d. 
II.—1 p- x ‘ ‘ = : c 8d. 
“Reader III.—196 pp. . } ; ; : a Is. 
Reader IV. pp =. : 3 z : » 1s 6d. 
‘Reader V.—320 pp. Me eo en ee ~ 2s. 
Reader VI.—384pp, . .- 28. Gd. 


READING SHEETS 


Consisting of the first 14 of the Primer. Price 2s. 6d. the Set ; 
or, mounted on 7 Boar s (one Sheet on each side), price 10s. 6d. 





Adopted by the School Board for London. 


A Historical 
ances. Reading Book. 


Part I.—From the Earliest Times to the Death of Richard ITI. 
224 pages, cloth boards, price 1s. 6d. 

Part IJ.—From the Acetssion of Henry VII. to the Battle of Waterloo. 
Illustrated. 224 pages, cloth boards, price 1s. 6d. 


FOR NEW CODE, 


Illustrated. 





Sanctioned by the Committee of Council on Education. - 


Poynter's 
South Kensington 


Drawing Books. 


Produced under the superintendence of E. J. POYNTER, R.A. 


FREEHAND DRAWING, ELEMENTARY. ‘Two Books, price 6d. each. 
FREEHAND DRAWING, First GRADE. ~ Lorep mal 6d. each, 
FREEHAND DRAWING, SECOND GRADE, Books, price rs, each. 


Each Book contains fine Cartridge aoe Drawing on. 


NOW READY, 





Also, tiow ready, 


THE SAME SUBJECTS ON CARDS. 


ELEMENTARY FREEHAND CARDS. Four Packets, price gd. each. 
First GRADE FREEHAND CARDs. Six Packets, price 1s, each, 
SECOND GRADE FREEHAND CARps. Four Packets, price 1s. 6d. each. 





FOR NEW CODE, ARTICLE 19, C. 1. 


Geographical mene’ 


By W. G. BAKER, 
LECTURER AT CHELTENHAM TRAINING COLLEGE 
PART I., FOR STANDNRD II. : Elementary. With numerous Illustrations. 
96 PP., cloth limp, price 7d. 
“." This Part has been revised at the instance of many influential Eduea- 
tionists, with the view to secure greater simplicity, and has been reduced 
Srom 128 pages to 96 pages. 
Part II., FOR STANDARD III. : England and Wales, With-numerous 
Illustrations. 128 pp., cloth ‘limp, price od. 
: *," Zhe other Standards in active preparabien. 





ANIMAL PHYSIOLOGY. 


SCHOOL OLASSIO8, 








Illustrated by Coloured Plates and Diagrams, with the 
names printed in red on the actual parts. 


acai = .—FIRST,YEAR’S COURSE. 4d. paper; 5d. 
cloth. 
BOOK. II.—SECOND YEAR'S COURSE. sd. 


3; 6d. cloth. 2 
Book fir: — THIRD YEAR’S. COURSE, sd. 
paper ; 6d. cloth. 


ENGLISH GRAMMAR. 


STANDARDS II. to VL, cach ad ad. paper j 3d. cloth ; 
a nyt in one vol. 

GRAMM ASED ON ANALY: SIS, cloth, 6d. 

SNALYSIS" OF SENTENCES, cloth, 6d. 


ARITHMETIO. 
STANDARDS lL., LI., and III., each ad. paper ; 
STANDARD IV., 3d. d. cloth. 


epee y V. and , ea 4d. paper ; sd. cloth. 
Y to each Standard 34: ; or complete, 1s. 


THE WESTMINSTER 
ARITHMETIOAL TEST OARDS. 


By W. H. a, Head Master of Baroness Burdett- 
ts’ School, Westminster. 

STANDARDS 1 ill, IV., V., and VI., price 1s. each, 
done up in cloth case, with Answers. 








3d. 








ADDITIONAL READING 
BOOKS. 


With a Sketch of the Author's Life and Ex 


Notes. Each 32 pp., 


— ad. 3 cloth, 3d. 








peeard Dante. Byron. | Lay of the Last Minstrel. 
alana oank Saturday Night. 
POETIOAL READER. Desi ed mainly E he Lord B: —. — 
asa Reading Book for the Fifth Standard, Fen a of Chillon, The Village. Crabbe, 
but also suited for use in connection with | ,,Byrom. |. tact tee 
Standards IV. and VI. Cloth, 1s. 6d. | phe Ancient Mariner 4 
ncient Mariner.| Merchant of Venice. 
(Adopted by the School Board for London.) nr eridge. od Ving ba cn “ 
fe Desert illage. ~~ on Bunyan. 
eee. 
from Leading Journals on Events of the Day, “1a fellow. 64 pp., 4d.: cloth, sd. 
Cloth, 2s. Lost. Milton. Book I., 94 pp., sath ne age 
The BRITISH BIOGRAPHICAL A MANUAL OF METHOD. 


READER. Wupatows Authentic Portraits. 
Cloth, 2s. 


The SHAKESPEARE READER. With 
Notes, Grammatical, Historical, and Ex- 
planatory. Cloth, Is. 


LONDON, PAST AND PRESENT, A 


Reading Book for rie, og Schools. 
With numerous Authentic ustrations. 
Cloth, 2s. 





For Puri, Teachers AND AssisTANT MasrTers, 


Intended for the Government-i 


Great Britain and ne 
in Training Colleges. 
F.E.L5., etc. 


E dition. Feap. 8vo, cloth, 


Aar. Seas ‘6 
lonveaeed wi wit 


Schools of 
¢ use of Students 
R.G,S., 


Second 


and for 





2s. 





DR. OGILVIE'S SMALLER 
uae ae 


Author. 
half-bound in roan, 3s. 


6d. 


Ateidget oe the “Student's Dictionary” ats on ihe 


Imperial 16mo, cloth, red 


edges, 2s. 





VERE FOSTERS COPY BOOKS. 


Adopted by the London, Birminghcm, Liverpool, Manchester, and other School Boards, and by the National Board of Education in Ireland. 


HALF TEXT, to suit Revised Code. 
ELEMENTARY, Small 


Ae § 


Round Hand. 
3. CAPITALS, SHORT WORDS, AND FIGURES. 


34. SENTENCES in Round Hand. 


Popular Edition, 1d. ; Superior Edition, 2d. 





us » ah 38, aha tt 


fe Detailed Lists post free on application. : 


London ; BLACKIE & SON, 49 and 50 Old Bailey ; Glasgow, Edinburgh, and Dublin, 





, i, 6, 64, SENTENCE degrees. 
0 PLAIN SA ORRAMENTAL LE TERING. 
EXERCISE BOO! variously rulede 


ECTOR and BLOTTER, xd. 
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JOHN WALKER & CO. 
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THE 


SCHOOL OF ART| 


DRAWING COPY: BOO RS 


Careful Graduation, 
Convenient Shape and Arrangement, 
“and Superior Quality of Paper. 


NOW. READY. — 
FREEHAND. | PERSPECTIVE. 


By the Rev. C. G. BROWN, B.A., By the Rev. HENRY LEWIS, M.A., 
VICE-PRINCIPAL OF CULHAM, PRINCIPAL OF CULHAM. 


in Six Books, Price 3d. each. : In 8ix Books, Price 4d. each. 


The Schoolmaster says—‘ All the figures are very neatly drawn and most carefully graduated—the paper also is excellent. 


This series deserves a high meed a 
The School Guardian sa copies selected are exactly those that we should wish to put into the hands of young pupils, 


and oy have been graduat with the utmost care.’ 
The Teacher says—‘ Great care has been shown in the graduation and general arrangement of this series. we can highly 
recommend these acwulng- -books to teachers preparing for the March examination. 


«@ Specimens free to Teachers of binds 























ADOPTED BY THE SCHOOL BOARD FOR LONDON. 
WALKERS ELEMENTARY ATLAS OF MODERN GEOGRAPHY: 
A SERIES OF TWENTY MAPS AND DIAGRAMS, 


Printed in Colours, and embodying the Latest Discoveries and Political Changes. 


‘ The Maps are very good, and the publication altogether one of merit.’—Birmingham Daily Post. 

* This is sen le and clever little work of elementary knowledge for beginners. It speaks to the ipa-the very paper covers, 
which - not usually vehicles of information, giving a good deal at a glance.'—Daily Bristol Times. 

The Atlas now before us is in all respects excellent, and the cover is a perfect storehouse. of geographical information, and a 

gem as a work of art.'—Zastern Morning News. 








Crown 4f0, price 15., 


WALKER’S SLATE-PAPER OUTLINE ATLAS: 
A Series of Eight Outlines permanentiy printed in White on State Paper, with Blank Pages for 
phical Exercises. 
ConTents.—1. The Hemispheres; 2. er 3. me ogg Wales;-4. Asia; 5. Africa; 6. North America; 
. South America ; 8. Australia. 


en uniform with the above, price 15., 


WALKER’S SLATE-PAPER PROJECTION ATLAS, 
Consisting of Projections for the above Eight Maps. 
Py i Paper for these Atlases has been specially manufactured for the purpose, and will be found to be a perfect substitute for 
* The black Fee ne ne Ce ee eee See ee The Atlases will be 


exceedingly ental nod schools.’— 7he Teacher, 
* They are well adapted for teaching map drawing.’—Zducational Times. 


The above three Atlases have been adopted by the School Board for London. 
s@ Specimens to Head Teachers on receipt of half the Published Price in Stamps. 
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‘ Knowledge is proud that he has learned so mug¢h, 
Wisdom ia humble that he knows no more,’—Cowrsr. 


A MONTHLY EDUCATIONAL FOURNAL 
































Vou. L No. 12. FEBRUARY, 1682. {FBP es, tue 
— : a 
CONTENTS, 
ee ot at sete XL Physical 5. Education , 
ee By A. Casranren, M. Spine ix Ma Chadidnien >. «|, be 
(London), CSS, (Camb. ice Pre. Syllabus for’ ‘Candidates. 593 
sident of the the British ‘Association 581 ep 
. 6. Recent Inspection Questions... 595 
‘oon. Y on eet Life.—No. 7. Engagements for February 596 
> Tones Ww M.E.S., : 
ALS ee ge 
book’ 4 " 3 , 583 cises in Arithmetic’ . $97 
g. Anecdotal Natural History.—No, XII. ince. <7 se 
The Rhinoceros, H gun H Siskel: =o 
us. Be gee 2 Bison A., 
ee Poesy Homes abou ro, An Original Schoo in bot Note 
: o 1 '§ 
a | foo 
a | 11, Query Column 603 
4. ‘How I Teach diiaasiy Science.’ — 
Fourth-Schedule Subjects i; Mechanics. 12, Training Colleges. ne apigeh seeds 
By RicHarD Ba.cuin Ugey Ohe tines tion, 1881, .« 61 
LONDON: 


JOSEPH HUGHES, PILGRIM STREET, LUDGATE HILL, £.C, 


HAZELL, WATSON, AND VINEY,] 


[All Rights Reserved.) 


(Lompow AMD AYLasBuURY, 





CASES should be ordered of any Rookeclier or Ne 
too bulky to be sent through the Pp 


a 


ORL, 1° GMQIOA MK 08) Jo NESMAN SOULE ONE nial 








cet re 













22 298 8}NQ}EO) JON 


—. 


————T 








HODDER & STOUGHTON’'S § 3CHO OL 


“BOOKS. 











| HUNDRED-AND-FIRST THOUSAND. 
In Raxburghe binding, pp. $10, with Frontispiece. = 


BELL'S STANDARD ELOCU' 


| PRINCIPLES AND EXERCISES. — 
_ With a copious Se-merion of ExTRacts in Prose and Portry, adapted for READING and RECITATION. | 


Priee 88. 64. 


}TIONIST, 





by DAYID CHARLES BELL and ALEXANDER MELVILLE BELL, ¥.B.1S. 





WRIGHT AND GUY'S STANDARD EDITION OF 


MANGNALL'S HISTORICAL AND MISCBLLANSOUS QUESTIONS. 


British and General ng 
ramo, half. , price gs. 6d. 
me Conversation. ¥ ce 
French Master to Her y the Fifty Wood- 
cuts. Forty-eighth Edition. 1s. 6d. 


LE P 
peg rhe ; quel foe 
T. rege yak 
of St. Peulfe Sa 


LAU LANA Pree 


teur.’ Fifth 
and Univorcity 


mpl sr alrative lise guide to Garman’ Schoo! 


By RICHMAL MANGNALL. With numerous Tilustrations by Sir John Gilbert and others. 


FIRSE, Lassous Ft aapenaray, ‘in Question 


TINGS PES. The TOBE, oF 2N- 


&e SARE St Met tn 


vInST LESSONS IN 


|‘ FIRST, ONG IN CHRISTIAN BVIDENCRS Be 


OMY, in Question 


a COMPLETE DICTIONARY TO CM@SAR'S GALLIC WAR. 
With an Appendix of Idioms aed Hints on Teeien it A. CREAK, M.A, Fourth Edition. 28. 6d. cloth. 
phaciae.2 eNOS of practical use.’~ Schoolmaster. 


London : HODDER & STOUGHTON, 27, PATERNOSTER ROW. 





| GEORGE BELL & SONS EDUCATIONAL BOOKS, 


i Complete Catalogue of upwards of 600 Educational Books of all kinds sent post-free on application. 





{ For Schools and Parochial Libreria 
§ BELL’S READING-BOOKS. 


} The peoierit which the Series of Reading-Books, known as 
s a ay | J ese oe nan steeieed isa Semeant that 
v | teachers and stories 
HA with nme of letters and 


{a AT he on 
i ono the mind, of which elemen 


ca Da eeng it advisable to extend 
app Fa eee adapted for more 


Now ready, a 8vo, strongly bound. 


READY. By Capt. Marryat. (Abridged. 18, 6d. 
TAB SETTLERS IN CANADA. By Capt Marryat. (Abridged.) 


PARABLES FROM NATORB (selected) By Mrs. Gatty. 1s. 

FRIENDS IN FUR AND FRBATHERS. ByGwynfryn. 1. 

ROBINSON CRUSOB. 1s. 6d. 

ANDERSEN'S DANISH TALES. (Selections.) 1. 

SOUTHEY'S LIFE OF NELSON. (Abridged.) 1s. 

GRIMM’S nan TALES. (Specially selected and newly 
translated.) 2s. ° 


THE LIFE OF THE DUKE OF WELLINGTON, 1. 
MABIS ; or, GLIMPSES OF LIFE IN FRANC. By A. R. 
™m 


PORTRY FOR BOYS. Selected by D. Monro. 1. 
BDGEBWORTA’S TALS. A Selection. (Partly abridged.) 1. 
GREAT BNGLISHMEN. Short Lives for Young Children. 15. 


Others in Preparation. 





A Series of Reading Books designed to facilitate the 
ceeeen of he fem SE O77 Somme 


ren, 


BOOKS FOR YOUNG READERS. 


The special feature of these books is that, from the most 
sopntion hdteret dail incnetines aiaaeal a connected 

nin ues bake ty eieetien's toeacite and rs 
papriceynied ing veg te me one fo “55 

‘The frst volume consiets of words friable. The 





GIRL. A NEW TALE 


Visit) «KINGS WALS 


pee Rs BUSY BEE. 
By the Rev. 


“TROT POE CF PROORAIT, * Flowers "Seaton 


Miusirated, 12mo, 2s. 6d, 











4, YORK STREET, COVENT GARDEN. 
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KEITH JOHNSTON'S 
ATLASES FOR PUBLIC SCHOOLS. 


The SCHOOL ATLAS of GENERAL and DESORIPTIVE GEOGRAPHY. Exhibiting the 
and Comparative Extent of all the Countries in the W with their t Political founded on the 

mest recent discoveries and reticatons Containing 26 Coloured and Imperial 4to, 8vo, price 

The SCHOOL ATLAS of PEYSIOAL GEOGRAPHY, | Binstrating, in a Series of Original 
Designs, oe Eon ‘acts Spat. iydrography ce Aa ig History. Containing 20 Coloured 


Tho SCHOOL ATLAS of CLASSICAL GEOGRAPHY. Coming Nar wd 
| ig the result ofthe most recent vestigations. Con Containing 23 Coloured Plates and Full Index Imperial tan bait toed 
The SCHOOL ATLAS of ASTRONOMY. Comprising a Complete Series of Illustrations of the 


Heave Coloured th Notes and 
bes nly tate Plates, wi Letterpress to each Plate. Imperial 4to, 


The ELEMENTARY SCHOOL ATLAS of GENERAL and DESORIPTIVE GEO- 
GRAPHY. For the Use of Junior Classes. Containing 20 Coloured Maps and a General Index. Demy 4to, half-bound, 


Bvo, price 5. ais 
CHEAP SCHOOL ATLASES. 


The UNRIVALLED ATLAS of MODERN GEOGRAPHY. For the use of Schools and 


amilies. Containing 34 Coloured Ma and inde 000 Names. Size, 15 inches by 12 inches, In strong boards, 
Fare Lak, sith Comeseakd Cover, pelt on 61.1 feb bound choth, titled on elas price ta” : . 


The WORLD ATLAS of MODERN GEOGRAPHY. wapepere: Big ne: Coloured Ma: 
complete Index. Size of Maps, 15 inches by t2 inches, Folded 8vo, 7} inches by 12 ieee wae 


The UNRIVALLED CLASSICAL ATLAS. Containing 23 Coloured Maps and a Conbehets Index. 


bs Soy etree In strong boards, cloth back, with Ornamental Cover, price 3s. 6d.; full-bound cloth, titled 
on side, 


The WORLD: a Olassical Atlas. Containing 23 Coloured and a Complete Index. Size of 
Maps, 15 inches by 12 inches ; folded 8vo, 7} inches by 12 inches. Full-bound cloth, gilt, price ss. 

The HALF CROWN NATIONAL ATLAS of GENERAL GEOGRAPHY. Containing 32 
Coloured Maps and complete Index. Full-bound 


The BALF ROWS 4 ATLAS of of GENERAL GEOGRAPHY. Containing 31 Coloured Maps 


The HISTORICAL ATLAS. C Containing 31 Coloured Maps And Index. Cloth 8vo, price 2s. 6d. 
The HALF-CROWN ATLAS of PHYSICAL GEOGRAPHY. Containing 31 Coloured Maps 


The SORIPTURE ATLAS. To Illustrate the Old and New Testaments. Containing 16 Quarto 
Maps, full-coloured, and complete Index. Full-bound cloth, price 2s. 6d.; imitation vellum, price 58. 
The ATLAS of the! neg agg EMPIRE. Containing 15 Coloured Maps, with Index and Descrip- 
tive letterpress. Cloth 8vo, price 1s. 6d, 
PUPIL TEACHERS’ GEOGRAPHICAL YEAR-BOOKS. 
For ApMIssion.—Atlas and hy of the British Tes, Rene my cloth, price Is. 6d. 
First YEAR Boox.—Atlas and hy of Europe. eens Cea 
SEconp YEAR Boox.—Atlas and Geomrapl y of the British eggs 
THirD YEAR BooK.—Atlas and y of Asia and Africa, Full-bound, eloth, pri 
FourtH YEAR Book.—Atlas and Ganga of America and yee 


The SHILLING QUARTO ATLAS. Containing 24 Coloured Maps in Ornamental Cover, with 


cloth bac 
The SHILLING PHYSICAL ATLAS. Containing i5 Coloured Maps. Cloth back, 8vo. 
The SHILLING BIBLE ATLAS. Containing 16 Coloured Maps in O:namental Wrapper. 
The SIXPENNY QUARTO ATLAS. Containing 16 Coloured Maps in Ornamental Wrapper. 
The SIXPENNY PHYSICAL ATLAS. Containing 11 Coloured Maps in Wrapper. 8vo. 
The SIXPENNY BIBLE ATLAS. Containing 12 Coloured Maps in Wrapper. Fcap. 8yo, 
The THREEPENNY ATLAS. Containing 16 Coloured Maps in Wrapper. 
STANDARD ATLASES FOR ENGLISH CODE. 


SECOND STANDARD GEOGRAPHY, 2d. FourTH STANDARD ATLAS AND GEOGRAPRY, 6d. 
THIRD STANDARD ATLAS AND GEOGRAPHY, 4a. FirTH STANDARD ATLAS AND GEOGRAPHY, éd. 
SixtH STANDARD ATLAS AND GEOGRARY, 6d, 


JOHNSTON'S SERIES OF LARGE WALL MAPS AND ILLUSTRATIONS is the 
most extensive and accurate. The Maps are always up to date, and each Map or Illustration is accompanied 
with a descriptive Handbook. This is supplied gratis. The whole series is uniform in size, being 50 by 42 
inches, and in price, on rollers, varnished, 12s. each ; unvarnished, 10s. each. 














DETAILED CA TALOGUE WITH SPECIMEN SHEET OF MESSRS. JOHNSTON'S PUBLICATIONS 
RWARDED POST-FREE ON APPLICATION TO THE PUBLISHERS. “ sy 


W. & A. K. JOHNSTON, Edinburgh ; & 6, Paternoster Buildings, London, E.C. 
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Spectator. 
man BOROUGH FRENCH pied Ba 
nee Fi EDITION, 2s. 6d. 


EBXERCI 
(i, Bye Dye Bae NINTH Ge sa um Hy Pe ho poe oo Reet ed. 
MARLBOROUGH GERMAN 


RAMMAR 
ar oct reschoo is srened te Roe J THIRD EDIE 
CH Camas Lae Lessons a) 2 Katirely NE NEW Mend re 


VISED ON. 

of the othe French Academy and omsderbly Hn 

by Prolaor Be Roun, B.A., Paris. Thousand, I, 4 
1 2. 6d. ; complete, 4s. 6d, + 1s. 6d, 


SPELLING (A Complete Manual of on the Principles of 
Ag yo oet iy Inspector 
Schoen S28 igh tip, aM. 


wy ibe Bev Boe = Epwarp yy Head Master of Cea 


FLOWER PAINTING IN WATER COLOURS. 


With so. F Coloured Plaies. By F. E. Huiwe, F.L-S., F.S.A. 
Wha ieeetalian by the gett” narloved sth Detoten Pipes oe. 
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rd a of atifenity matter, carefully and consecutively ‘arranged.’—~"| itiusmared’ = Bdcotioner 
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DICTIONARY. 01 OF a 
to about me 
38. 6d. ; or eal superior binding, leather see 
COMmmane se, tee Seaeee omen 
Beit (Edel Seana bod 
General Education 


now ready, each 
ST. MATTHEW. visit a dairies ane 


ST. MARK. ns By the Very Rev. E. H, Phumptre, D.D., Dean of a 


By the Very Rev. E. H. Plumptre, D.D., Dean of 
Sek Sete eee p tee 
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MLEMENTS 
Wattace, M.A. xgth Thousand, NEW 





Complete, in 18 Books, 2d. each. 


CASSELL'S GRADUATED COPY-BOOKS. 


Printed from 
of good 


Copies, on superior paper, carefully prepared for writing purposes, and containing everything required for the formation 
A BOOK OF SPECIMEN PAGES SENT POST FREE ON APPLICATION. 





NOTICE: CE.—READERS for ELEMENTARY SOHOOLS. of the new and 
soproved Serie, of Readers, entided ‘The MODERN SCHOOL. READERS” end = Specinen peges of tbe nabs 





*s* CASSELL, PETER, GALPIN & (O'S EDUCATIONAL oi cg me 
meh , nae Srmaraphy, Spang, Reading Galpin & Co. este fk id 


pn ‘echnical Manuals, etc., Riper x 








THE EDUCATIONAL * YEAR- BOOK FOR 1882: 


A Comprehensive Guide, for Parents and Guardians, to the Educational facilities existing in this country. 
T excellent annual improves in fulness and exactness, and is now without a rival as a directory of schools and colleges, and as a summary of 


CASSELL, PETTER, GALPIN & CO., Ludgate Hill, London. 


facts.'—A. 
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